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ABSTRACT 


The  results  of  an  extensive  series  of  measurements  of  the  degree  of 
linear  polarization  of  light  bidirectionally  reflected  by  samples  of  desert 
sand,  white  sand  and  soil  under  various  conditions  of  illumination  are  presented 
in  graphical  form.  Measurements  have  been  made  in  three  spectral  intervals 
(bandwidth  ~  150  A)  centered  on  AA3970,  4865,  5890A  and  'white  light*  with 
a  simple  'rotating-analyzer'  type  reflectometer.  Simple  Fourier  series 
representations  have  been  established  for  the  azimuthal  dependence  of  the 
degree  of  linear  polarization  of  the  reflected  light  for  'white  light'  measure¬ 
ments.  The  results  of  the  corresponding  error  analysis  are  shown  o  an  error 
curve. 
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INTRODUCTION 


The  study  of  the  reflection  properties  of  natural  formations  con¬ 
stitutes  an  important  part  of  the  extensive  experimental  research  program 
which  is  being  pursued  in  the  Atmospheric  Optics  and  Radiation  Laboratory 
of  the  Department  of  Meteorology,  University  of  California,  Los  Angeles. 

The  results  of  preliminary  studies  have  been  reported  upon  by  Chen  etcd^  and 
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Chen  and  Rao  .  These  studies  revealed  that  a  detailed  examination  of  the 
azimuthal  dependence  of  the  polarization  of  light  diffusely  reflected  by 
natural  formations  would  be  an  important  prerequisite  even  for  a  semi- 
empirical  understanding  of  scattering  of  light  by  optically  rough  surfaces. 

The  need  for  and  relevance  of  such  studies  have  also  been  keenly  felt  in 
investigations  directed  towards  the  interpretation  of  radiation  measurements 
from  meteorological  satellites. 

EXPERIMENTAL  STUDIES 

The  experimental  geometry  is  shown  in  Figure  la.  The  reflecting 
surface  of  the  sample  defines  the  equatorial  plane.  is  the  angle  of 
illumination;  0  is  the  nadir  angle  of  observation.  The  principal  plane  of 
the  source  S  is  defined  by  the  direction  of  illumination  and  the  normal  to 
the  equatorial  plane,  it  is  the  reference  plane  for  the  dere.'mination  of 
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the  azimuth  ^  of  the  plane  of  observation  defined  by  the  direction  of 
observation  and  the  normal  to  the  equatorial  plane. 

In  the  present  measurements,  the  angle  of  illumination  0^  has  been 
set  equal  to  0°00' ,  53°00‘  and  78° 30"  successively.  The  azimuth  angle 
has  been  varied  in  steps  of  30O00'  over  the  entire  circle.  In  any  plane  of 
observation  defined  by  a  pat  Ocular  value  of  ,  the  reflected  radiation 
has  been  examined  over  the  region  0°00'  sfls  80°00'  by  varying  9  in  steps 
of  10°00' .  An  additional  set  of  measurements  has  been  obtained  corresponding 
to  9  =  7^00* . 

Details  of  the  *  rotating-analyzer1  type  reflec  tome  ter  and  the  data 
acquisition  system  are  shown  in  Figures  1b,c  and  d.  Detailed  descriptions 
have  been  given  elsewhere  by  Chen  et  al  (Op.  Cit.).  Samples  of  white 
sand  (gypsum  derived  translucent  grains  of  dimensions  of  the  order  of  0.5  mm), 
desert  sand  (silica  derived  translucent  grains  of  dimensions  of  the  order  of 
0.5  mm)  and  soil  (opaque  particulates  of  dimensions  of  the  order  of  1  mm) 
have  been  studied  when  illuminated  either  with  natural  (unpclarized)  light 
or  with  plane  polarized  light  with  the  plane  of  polarization  either  parallel 
or  perpendicular  to  the  principal  plane  of  the  source.  The  choice  of  these 
samples  in  the  first  instance  was  governed  by  the  fact  that  they  have  been 
frequently  examined  both  in  H.e  laboratory  and  on  the  field  by  investigators 
elsewhere^'^. 
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The  degree  of  linear  polarization  of  the  reflected  light  Has  been 
measured  in  three  narrow  (bandwidth  ~  1 50  A)  spectral  intervals  centered  on 
AA397Q,  4865  and  58904-  in  addition,  'white  light'  measurements  have 
also  been  mode  with  the  interference  filter  removed  from  the  optical  train  in 
the  reflectoeneter- 


REPRESENTATION  Of  THE  DATA 


The  analog  data  on  stria-charts  has  been  employed  to  compute  the 


degree  of  polarization,  P,  with  he  use  of  the  formula  P(£)  =  100 


where  and  Vj^  are  respectively  the  ssl 


V  -V 

MAX  MIN 

Y  -«-V 

MAX  MIN 


and  aaxa«  values 
of  the  photo  voltage  over  Haifa  revolution  of  the  analyzing  Gfae-Hcaane 
prism.  Corresponding  to  o  given  state  of  polarization  of  the  ilkmanotioo, 
angle  of  illumination  and  nadir  angle  of  observation,  measurements  have 
made  over  the  azimuth  circle  by  varying  ^  in  steps  of  afGG*.  The 
instrument  configuration  was  such  that,  in  certain  planes  of  observation  , 
corresponding  to  particular  values  of  9  and  9^#  meaningful  results  could  not 


be  obtained  as  the  shadow  of  the  instrument  was  cast  on  She  surface  of  the 
sasple-  The  probable  values  of  the  polarization  have  been  determined  by 
graphical  interpolation  in  those  cases. 

The  measured  azimuthal  dependence  of  the  polarization  of  the 
reflected  light  is  shewn  in  figures  2  to  262-  In  those  esses  when  the 


Illumination  is  plane  polarized,  the  orientation  of  the  plane  of  polarization 

is  indicated  by  a  properly  oriented  arrow;  thus  a  vertical  arrow  indicates 

that  the  illumination  was  polarized  parallel  to  the  principal  plane  of  the 

source  and  a  horizontal  arrow  indicates  that  the  illumination  was  polarized 

normal  to  the  principal  plane  of  the  source. 

It  is  apparent  from  the  data  shown  in  Figures  2  through  262  that  the 

degree  of  polarization  of  the  reflected  light  exhibits  noticeable  azimuthal 

dependence  except  when  the  samples  are  illuminated  with  natural 

(unpolarized)  light  along  the  nadir  direction  or  when  0  =0°00* .  This 

anisotropy  is  uniformly  noticed  in  all  spectral  intervals.  It  is  for  this  reason 

and  for  the  sake  of  brevity  that  only  the  Fourier  sc.  I  <  representations  of  the 

azimuthal  dependence  of  the  polarization  of  reflected  *  white  light*  are 

given  in  the  diagrams.  The  conventional  harmonic  analysis  and  synthesis 

5 

schedules  developed  by  Poliak  have  been  used  in  determSng  the  Fourier 

coefficients.  The  results  of  the  checks  made  at  three  arbitrarily  chosen  values 

* 

of  <£>  in  the  case  of  each  of  the  Fourier  series  are  shown  in  the  relative 
error  curvo  of  Figure  263. 
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CONCLUSION 

The  -.•iginal  objective  was  to  attempt  a  simple  empirical  repre¬ 
sentation  for  the  degree  of  polarization  of  the  reflected  light  taking  into 
account  the  0,  dQ  and  dependencies  simultaneously.  It  has  not  been 
possible  to  attain  this  obiective  since  the  Fourier  coefficients  vary  rather 

irregularly  with  Q  and  0  for  given  conditions  of  illumination.  The 

o 

information  presented  herein  can  however  be  used  to  estimate  the  degree  of 
polarization  of  the  reflected  light  at  any  desired  value  of  the  azimuth 
under  given  conditions  of  illumination  and  observation.  Such  computations 
are  considered  useful  in  aerial  photographic  reconnaissance  studies  and  in 
the  interpretation  of  radiation  measurements  performed  from  meteorological 
satellites. 
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FIG  23.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 
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FIG.  24.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 
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Pfc>)  =  7  .59  +4.74  cos<p  -  1 .01  cos2 <p  +0.00  cos3<p  -  0.19  cos4<p+0.26  cos5<p 
+0.62  cos6cp  -  0.01  sirup  -  0.07  sin2(p  -  0.02  sin3(p  -  0.07  sin4p  -  0.01  sin5cp 


POLARIZATION  SCALE 


•  •  •WHITE  LIGHT  OOO  39?Ol  AAA  4065A  «  *  *  5890l 

S- SHADOW 

SAMPLE:  DESERT  SANO  ILLUMINATION:  NATURAL  LIGHT 

0:  50*  $  78*30* 

FIG.  26.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfc>)  =  6.77  +  4.60  cos©-  1.26  cos 2<p  +0.12  cos 3©  +0.06  cos4p  +0.13  cos5© 

-  0.23  cos 6©  -  0.06  sin©  -  0.10  sin2<P  -  0.08  sin 3©  -  0.10  sin 4©  +0.02  sin5<P 


POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  O  O  O  3970l  AAA  4865A  «  *  *  5890i 

S- SHADOW 

SAMPLE:  OESERT  SAND  ILLUMINATION:  NATURAL  LIGHT 

8:  60*  $  78*30' 

FIG  27.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfcp)  =  6.83  +4.14  coso  -  1 .99  cos2p  +0.25  cos3o  +0.22  cos4o  ~  0.04  cos 5o 
+0.31  cos  5 <p  -  0.04  sin<p  -  0.16  sin  2o  ~  0.08  sin  3<p  -  0. 16  sin4p  +0.15  sin5o 
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$=®<roo* 

ora.— — .iww 

POLARIZATION  SCALE 

•  •  ••HUE  LIGHT  O  O  0  39701  AAA486S1  *  •  U  S890i 

S-SHADO* 

SAMPLE:  DESERT  SARD  ILLUMINATION:  NATURAL  LIGHT 
Q :  70*  $  78*30’ 

FIG  28.  POLAR  DIAGRAM  SHOWINC  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfe>)  =  6.51  +3.24  '•os#  -  2.45  cos 2 <p  -  0.02  cos 3cp  +  0.32  cos  40  -  0.17  cos  50 
+0.35  cos 60  -  0.03  sino  ~  0.G6  sin  20  -  0.07  sin  30  -  0.06  sin40  -  0.03  sin  50 


POLARIZATION  SCALE 


•  •  •WHITE  LIGHT  O  O  O  3970t  AAA  4865 A  *  *  «  5890l 

S- SHADOW 

SAMPLE:  DESERT  SAND  ILLUMINATION:  NATURAL  LIGHT 

8:  75*  78*  30* 

FIG  29.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfe>)  -  6.02  +3.31  cosp  ~  2.37  cos 2c  ~  0.62  cos3o  -  0.10  cos4o  +0.09  cos5o 
+0.18  cos  6©  -  0.07  sino  -  0.12  sin2o  -  0.03  sin 3©  -  0.12  sin 4©  -  0.07 sin5© 


. . 1 


fccroo' 
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POLARIZATION  SCALE 

•  •  •WHITE  LIGHT  OOO  3970i  AAA  4865A  «  *  *  56Xl 

$- SHADOW 


sample  desert  sand 
8  80* 


ILLUMINATION:  NATURAL  LIGHT 
$  78*30* 


FIG  30.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


Pfc>)  =  6  .11  +2.35  cosp  ~  2.76  cos2p  "  0.15  cos3o  -  0.11  cos 4©  -  0.22  cos 5p 
+0.72  cos6p  ~  0.08  sin©  -  0.13  sin2o  ~  0.15  sin3o  **  0.13  sin  4©  -  0.08  sin  5p 
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<f)  -  0°G0' 


<j>  =  90^00' 


ofy.i« _ . _ i2onu 

POLARIZATION  SCALE 

•  •WHITE  LIGHT  o  O  O  3970A  AAA  4865A  *  *  *  5890A 

S-SHADOA 


SAMPLE.  DESERT  SAND 

9  10* 


ILLUMINATION:  POLARIZED  LIGHT 

9  0* 


FIG  31.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


22.52  ~  0.06  cos®  -  0.25  co$2p  *  0.22  cos3q-*-0.43  cos 4o  ~  0.03  co$5<p 
+  0.20  oos6q)  *■  0.33  sinjp  +  0.00  sin 2ip  *  0.08  sin3«>  -0.32  sin4<p  -0.05  sin5<0 


cm _ . _ 1 201%} 

POLARIZATION  SCALE 


•  •  •  WHITE  LIGHT  O  O  O  3970X  AAA  4865A  *  *  «  S890S 

S -SHADOW 

SAMPLE:  DESERT  SAND  ILLUMINATION:  POLARIZED  LIGHT  - 

9:  20*  0* 

FIG  32.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

-  19.80  -  0.18  co 5©  +  0.67  cos  2©  +  0.17  co«  3 ©  +  0.30  cos  4©  -  0.04  cos5© 
-  0.07  cos6©  +  0.08  sin©  +  0.15  sin  2©  +  0.00  sin 3©  -  0.12  sin 4©  -  0.13  sin 5© 


•  •  •*»!£  UShT  O  O  O  59TGi  AAA  *  *  *  5S5&& 

s-s<e* 


DESERT  SAMS  =LLUWftgl3¥:  PGLAfbZES  LS»«T  — — 

8  30*  £  0* 

RG  33.  POLAR  DIAGRAM  $B0£mMG  AZi^^THAL  VARIATION 
OF  THE  POLARIZATION  Cf  REFLECTED  LIGHT 


Pfc>)  -  17.93  -  0. 16  cose  *  I  -32  cos  2c  +0.02  css  3©  *  0.32  cos 4c  -  0-02  cos 5© 
+  0.18  cos 6©  -  0.03  sin©  -  0.17  sin  2©  -  0.08  sin 3©  -  0.12  sin 4©  -  0.20  sin 5© 


POLARIZATION  SCALE 


•  •  •  WHITE  LIGHT  O  O  o  3970^  A  A  4865A  x  x  x  5890& 

S -  SHADOW 

SAMPLE:  DESERT  SAND  ILLUMINATION:  POLARIZED  LIGHT— ► 

6  «0#  ft  0° 

O 

FiG  34.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfc>)  =  16.08  +  0.13  cos<p  +  3.12  cos  2(9  -  0.05  cos 3(0  +  0.10  cos 4(0  -  0.40  cos5r£ 
+  0.26  cos 6(0  +  0.53  sinqj  +  0.07  sin 2(0  ~  0.43  sin3(©  +  0.09  sin 4(0  +  0.68  sin 5(9 


FIG  35.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


Pfc>)  =  15.06  +  0.07  costp  +  3.53  cos  2 <p  -  0.02  cos 3 p  +  0.97  cos  4 <p  -0.10  cos 5® 
-  0.10  cos6 tp  -  0.03  sinp  -  0.72  sin  2<p  +  0.00  sin3<p  -  0.43  sin 4©  +  0.03  sin5<p 
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POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  O  O  O  3970A  AAA  4865A  *  x  *  5890A 

S  ■  Sh^jv// 

SAMPLE:  OESERT  SANO  ILLUMINATION:  POLARIZED  LIGHT-—* 

9:  60*  e  0 • 

FIG  36.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

P(p)  =  13.99  -  0.02  cos©  +  4.59  c«<«  2<p  +  0.02  cos3(p  +  0.71  cos4<p  +  0.10  cos5g> 
-  0.83  cos6<p  -  0.16  sir><p  -  0.82  sin2(0  +  0.03  sin3<p  +  0.54  sin4<p  +  0.10  sin5<p 


•  •  •  WHITE  LIGHT  O  O  O  3970A  AAA  4865A  «  *  *  5890& 

S- Shadow 

SAMPLE:  DESERT  SAND  ILLUMINATION:  POLARIZED  LIGHT*— 

6.  70*  0.  O' 

FIG  37.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


i 


Pfc*  =  13.  18  -  0.10  coscp  r  6.63  cos2<p  *■  C.05  cos  3//)  -  2.97  cos40  -  0.10  ccs5<p 
-1.90  cos6<p-  0.08  sing)  -1.01  sin  Z.tp  -0.1*  *>•  3v  -  0.78  sin 4©  -  0.0S  sinSgi 
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POLARIZATION  SCALE 


©  •  •  WHITE  LIGHT  o  O  o  3970A  AAA  4865A  *  *  *  5890A 

S- shadow 

SAMPLE.  DESERT  SAND  ILLUMINATION:  POLARIZED  LIGHT  — 

B  75*  0.  0* 

© 

FIG  38.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

P«  =  12.87  +  1 .5/  cosp  +  6.97  cos2<o  +  0.97  cos3<£>+  1 .68  cos 4$  +  0.16  cos5q> 
-3.50  cos6p  *■  0.22  sin<p  -  0.32  sin 2<p  +  0.80  sin 3©-  0.46  sin4#  +  0.42  sin5<p 
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30°00‘ 


2I0°00 


60°00' 


=  90^00’ 


\2r  ’00' 


I50°00‘ 


<f>  =  I80°00‘ 
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POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  o  O  O  397o£  AAA  4865A  *  *  *  5890A 

s -  shadow 


SAMPLE:  DESERT  SAND 

9  80* 


ILLUMINATION:  POLARIZED  LIGHT- 

3 


FIG  39.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfcp)  =  13.68  +  0.88  cos <p  +  8.70  cos2<p  +  0.18  cos  3©+  3.52  cos 4©  -  1 .06  cos5© 
-  4.00  cos6p  :  0.32  sinp- 0.22  sin 2©  +  1 .08  sin 3©  -  0.32  sin 4©  +  0.76  sin 5© 


<f>  =  0°00‘ 


<f>  -  !80°00' 

OrVo)i _ . — i20i%) 

POLARIZATION  SCALt 

•  •  •  WHITE  LIGHT  O  O  O  3970A  AAA  4865A  *  *  *  5390& 

S-S-ADOA 


SAMPLE:  DESERT  SAND 

9  0 r 


ILLUMINATION:  POLARIZED  LIGHT-*— 
Q,  53* 


FIG  40.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  Of  REFLECTED  LIGHT 
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POLARIZATION  scale 

•  •  •  *HITE  UC-HT  C  C  O  397o!  AAA  4865A  *  *  *  5890l 

S-SHA^Cft' 

SAMPLE- DESERT  SAND  ILLUMINATION  POLARIZED  LIGHT—- 

6  10*  $  53’ 

FIG  4!.  POLAR  DIAGRAM  SHOWING  AZ^/UTHAL  VARIATION 
OF  THE  POLARIZATION  Of  REFLECTED  LIGHT 

Pfco)  =  19.08  -5-1.20  cos©  +0.41  cos  2a  ~  0.01  cos3o  40-14  cos4o  ~  0.04  cos5o 
-*0.33cos6o  -  0.07  slnO  **  0.07  sin2o  -5-0.01  sin3o  *  0.16  sin4o  “  0.12  sin  So 


POLARIZATION  SCALE 


•  •  •WHITE  LIGHT  o  O  O  397QA  AAA  4355A  ■  *  *  589 oJ 

$- SHAD'D* 


SAVPLE.  DESERT  SAND 
9  20* 


ILLUMINATION:  POLARIZED  UGKT  — - 
9  55* 


FIG  42  P0L&R  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  Of  REFLECTED  LIGHT 


P{p)  =  18.26  +1  -69  coso  +  2. 16  cos2o  *  0.10  cos  3o  +0.21  cos4o  *  0-19  cos5o 
+0.13  cos6o  40.06  sino  +0.07  sin2o  +0.03  sin3o  40.01  sin 4o  +0.33  sinSo 
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POLARIZATION  SCALE 

•  •  •WHlTf  LIGHT  COO  397C‘2  AAA  4865A  «  *  *  58904 

S-ShA^v* 

SAMPLE.  DESERT  SAND  ULUViNATlGfi:  POLARIZED  USHT— 

8  30*  $  53* 

FIG  43-  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

P(©)  =  17.38  *2.39  caso  +4-15  cos 2©  +0.33  cos 3©  -*0-01  cos 4©  -  0.03  cos 5© 
+0.30  cos 6©  -  0- 01  sin©  +0.09  sin  2©  -  0.13  sin  3o  +0.09  sin 4©  -  0.01  sin  5© 
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150°  00 


6  -  >80°00 

Of%)« _ . — >20?%1 

P0L&RlZiT!0«  SCilE 

•  •  •  WH;T£  lC-mT  o  O  O  3970^  AAA  4665i  *  *  *  So-**5* 

S-S^CCA 


SAMPLE  -  SAHD 

8  «* 


g.LUVLti-TK?f  POLARIZED  LHjHT  — — 


a  53- 


PIG  44.  PQLAR  DIAGRAM  SHOWING  AZ^U'HAt  VARlA^'Qfc 
0f  jH£  POLAP.Z3JI0N  CF  REFLECTED  i.  GHT 

Ha)  =  16.44  +2.47  COSO  +7.31  cos2o  +0.66  cos3o  +0.16  cos 4c  -  0.04  cos 5c 
-0.01  cos6o  -  0.06  sino- 0.04  sin2o- 0.51  sin 3c  -0-46  sin 4c  '  0-06  sin 5c 
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POLARIZATION  SCALE 

•  •  •WHITE  lk>HT  o  O  o  3970a  AAA  4865A  *  x  x  5890A 

S-SHADOA 


SAMPLE.  DESERT  SAND 
9  709 


ILLUMINATION:  POLARIZED  LIGHT  ■ 
9  S3® 


FIG  47.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


P^p)  —  14.40  +5.22  coso  +13.06  cos 2o  +4.96  ccs3<p  +i  ■  B2  cos4e -  1 .49  cos 5<p 
-  Q.8C  cci6o  ~  0*  23  sine  ~  0.48  sin2<o  -  0. 16  sin3o  +0.27  sin4e  +G.41  sin5o 


POLARIZATION  SCALE 


•  •  •  WHITE  LIGHT  O  O  O  3970^  AAA  4865A  *  *  *  5890X 

S- Shadow 

SAMPLE:  DESERT  SAND  ILLUMINATION:  POLARIZED  UGHT-*— 

0.  75*  Qm  53- 

FIG  48.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


Pfe>)  =  14*45  +  5.94  coso+12.66  cos 2©  +5.06  cos 3<*>  +3.08  cos4o+0.06  cos  50 
+0.03  cos6o  -  0.35  sino  —1.12  sin  20  -  0.53  sin  30  -  0.53  sin  40  -  0.08  sin5g 


POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  O  O  O  3970X  AAA  4865A  *  *  *  5890X 

$- SHADOW 

SAMPLE:  DESERT  SAND  ILLUMINATION:  POLARIZED  LIGHT  — 

9-  80*  9,  53- 

FIG  49.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfe>)  =  14.64  +  7.08  cos©  +13.09  cos  2©  +5.12  cos  3©  +3.16  cos 4#  -  0.54  cos  5© 
-  0.38  cos6©  -  0.44  sin©  -  1 .34  sin  2©  -  0.76  sin 3©  -  0.62  sin 4©  -1.14  sin 5© 


POlAR'^ftTlON  SCALE 


•  •  •  WHITE  LIGHT  O  O  O  397()£  AAA  4865A  *  *  *  5890A 

s- St  ADO* 

SAMPLE:  DESERT  SAND  LLUHlNATiGc  POLARIZED  LIGHT  —• 

B:  00*  £  78*30’ 

FIG  50.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
GF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


<P  -  !80e00' 


0!%1 1 — , _ i20fX5 

POLiSlZfiTlON  SCiLE 

•  •  •  WHITE  UGHT  ooo  3970i  AAA  4665a  *  *  *  5690S 

S_  *  r t/v*. 

SAMPLE.  DESERT  SAND  ULUMiNSTtOtf:  POLARIZED  LIGHT  — 

,0*  B.  78*30' 

FIG  51.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


Pfc>)  =  22.1  +2.63  cos©  +0.38  cos  2©-  0-15  cos 3o  +0.17  cos 4o  -  0.41  cos 5© 
+0.38  cos 69  +0.23  sin©  -  0.35  sin  2©  +0.467 sin 3©  -  0.55  sin 4©  +0.31  sin 5© 
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POLARIZATION  SCALE 

•  •  •WHITE  o  O  O  3970*  AAA  <8652  *  *  *  5690a 

S-S’iiDD* 


SAMPLE-  desert  sand 
6  20* 


ILLUMlXATfCef  POLARIZED  LIGHT 
£  78'iO' 


FIG  52-  PaAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


P|P)  =  22.92  +4.25  cos©  +2.41  cos  2©  +0.08  cos  3©-  0.05  cos  4©  +0.02  cos  5© 
-  0.28  cos6©  *  0.03  sin©  +0.06  sin  2©  -  0-07  sin  3o  +0.10  sin 4©  -  0.07  sin 5© 


6  -  180*00' 
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PCX.ifHZiTSO’i  SCALE 

•  •  •WHiTt  LC-hT  o  O  O  3970i  AAA  4S~*1  t  *  *  5350* 

S-SmCO* 


SAMPLE:  DESERT  SARD  Uiauvsnar.  POLARIZED  LIGHT 


Q  30* 


§  78*30’ 


FIG  53.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
Of  THE  POLARIZATION  OF  REFLECTED  LIGHT 


=  21 .44  +6.30  coso  +6.01  cos2o  *  0.06  cos  3c  “1-11  cos  4©  +0.19  cos  So 
+0.15  cos 6©  -  0.01  sino  +  0.03  sin  2®  -  0.13  sin  3o  +0.03  sin 4©  +0.02  sin 5© 
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PCX.iRiZiTiC'J  SCALE 

•  •  •1WTE  LIGHT  O  O  O  3970*  AAA  45£5i  *  *  *  589qI 

$-S«aI?QA 

DESERT  SARD  ILUKiSATtGrr.  POl'RIZED  USHT  — - 

8  40*  78*  30* 

RG  54.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARlAT,0N 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfcj)=  19.37  +7.58  co*o +7.85  cos  2o  +  l -05  cos3o-  0-09  cos4o-  0-08 
+  1-43  cos6o  -  0.06  sino  +0.01  sin  2©  -  0.12  sin  3©  +0.01  sin  4©  +0.06  • 
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POLARIZATION  SCALE 


•  •  •  WHITE  LIGHT  O  O  O  3970S  AAA  4865A  X  x  x  5890A 

S- SHADOW 

SAMPLE:  DESERT  SAND  ILLUMINATION:  POLARIZED  LIGHT  — 

9:  60°  9a  78°  30' 

FIG  56.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

P(p)  =  17.56  +  8.48  coso  +15.39  cos  2o  +3.43  cos3o  +0.32  cos4o  +0.72  cos5o 
+2.62  cos 6 <p  +0.12  sino  +0.48  sin2<p  +0.25  sin3<p  +0.47  sin4o  +0.12  sin5o 
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•  •  •  WHITE  LIGHT  O  O  O  3970&  AAA  4865A  *  *  *  5890 A 

s- SHADOW 

SAMPLE:  DESERT  SAND  ILLUMINATION:  POLARIZED  LIGHT 

0:  75*  0#.  78*  30‘ 

FIG  58.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfy>)  =  20.53  +11.46  coso  +15.88  cos2o  +5.35  cos3o  +2.26  cos4o  +  1 .61  cos5o 
+  1 .62  cos6o  +0.09  sinip  +0.16  sin2o  +0.18  aU<3o  +0.16  sin4o  +0.09  sin5o 


330°00 
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POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  O  O  O  397o£  AAA  4865A  *  *  *  5890S 

S- SHADOW 


SAMPLE.  OESERT  SAND 

9:  80* 


ILLUMINATION:  POLARIZED  LIGHT  •*— 
6,.  78*30' 


FIG  59.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

P^p)  =  22.2  +13.20  co$<p  +  17.58  cos 2 <p  +4.58  cos3<p  +3.42  cos4p  +1 .86  co$5<p 
+  2.90  cos 60  +0.16  sino  +0.28  $in2<p  +0.32  sin3#>  *-0.27  sin4<e  +  0.l6  sin6o 


POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  O  O  O  3970A  ALA  4865A  *  *  *  5890& 

S-ShADCW 

SAMPLE:  DESERT  SAND  ILLUMINATION:  POLARIZED  LIGHT  j 

8:  JO*  8,  O’ 

FIG  60.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfe>)  -  22.38  -  0.11  cos0  +0.36  cos2o  -  0.08  cos3o  +0.42  cos4o  -  0.11  cos5p 

+0.02  cos  6 tp  -  0.12  sin©  +0.13  sin  2©  -  0.10  sin  3©  -  0.07  sin  4©  -  0.08  sin  5© 


330°00 


30°00' 


2I0°00' 


!50°00' 


FOLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  O  O  O  3970?.  AAA  4865A  x  x  x  5890X 

S- shadow 


sample:  DESERT  SAND 
9  20* 


illumination;  polarized  light  t 
9,  o* 


fig  6i.  polar  diagram  showing  azimuthal  variation 

OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

P fc>)  =  19.85  -  0.41  co stp  ~  0.18  cos 2ip+  0.33  cos3©+  0.58  cos4©-0.26  cos 5$ 
+0.30  cos 6 <p  -  0.08  sinp  +0.10  sln2p  +0.00  sin3p  -  0.13  sin4p  -  0.08  sir>5p 
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330°00 


300°00‘ 


<f>  =  270°00' 


240°00' 


2I0°00' 


<f>=  0°00‘ 


(f>  •  I80°00' 


60°00' 


cj> =  90°  00* 


I20°00' 


150°00' 
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POLARIZATION  SCALE 

•  «  •  WHITE  LIGHT  O  O  O  39702  AAA  4865A  *  *  *  5890X 

S- SHADOW 

SAMPLE:  DESERT  SAND  ILLUMINATION:  POLARIZED  LIGHT  J 

9:  30*  0* 

FIG  62.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POL/  TIZATION  OF  REFLECTED  LIGHT 


P(p)  =  17-69  -  0.06  cosp  -1.35  cos 2p  +*>.03  cos 30  +0.33  cos 40  -  0-02  cos5p 
-  0.05  cos6p  -  0.07  sinp  -  0.09  sin2p  -  0.02  sin3o  -  0.17 sin4p  -  0.04  sin5o 


<j>--o°oo' 


(f)  - 180*00' 


Ofiiii _ . _ »20{%) 

POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  OOO  3970^  AAA  4865A  *  *  *  5390A 

S* SHADOW 

SAMPLE:  DESERT  SAND  ILLUMINATION:  POLARIZED  LIGHT  J 

9 :  40*  £  0* 

FIG  63.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


P$p)  =  16.12  -  0.20  cos©  -  2.29  cos  2©  +0.05  cos 3©  +0.46  cos  4©  +  0.00  cos5© 
+0.13  cos 6©  -  0.11  sin©  +0.46  sin 2©  -  0.05  sin 3©  -  0-14  sin 4©  +0.06  sin 5© 
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POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  O  O  o  3370A  AAA  4865a  *  *  *  5890A 

S-ShADO* 

SAMPLE:  DESERT  SAND  ILLUMINATION:  POLARIZED  LIGHT  t 

0:  50*  9.  0* 

FIG  64.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfej)  =  14.83  -  0. 19  cos<a  -  3.56  cos  2o  +0.05  co$3o  +1.04  cos  4©  +0.04  cos  5© 
+0.17  cos 6©  +0.09  sinp  +0.39  sin 2©  ~  0.02  sin3g>  ■  0.22  sin4©  *  0.06  sin 5© 


P0LARI7ATI0N  SCALE 


•  •  •  WHiTE  LIGHT  O  O  O  3970^  AAA  4865A  *  *  *  5890X 

S- SHADOW 

SAMPLE:  DESERT  SAND  ILLUMINATION:  POLARIZED  LIGHT  t 

8:  60*  8m-  0* 

FIG.  65.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfe>)  =  13.88  -  0.18  cos©  -  4.98  cos  2©  -  0.02  cos  3©  +1.72  cos  4©  +0.05  cos 5© 
+0.67  cos 6©  +0.03  sin©  +0.75  sin2©  +0.02  sin 3©  -  0.52  sin4©  +0. 14  sin5© 


POLARIZATION  SCALE 


•  •  •  WHITE  LIGHT  O  O  O  3970$  AAA  4865A  *  *  *  5890A 

S- SHADOW 

SAMPLE:  DESERT  SAND  ILLUMINATION:  POLARIZED  LIGHT  j 

9 :  70*  ft  0* 

FIG  66.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

P(p)=  12.97  +0.00  coso  -6.21  cos 2©  -  0.25  cos 3<p  +  2.91  ccs4©+0-20  cos 5© 
+  1.20  cos 6o  ~  0.30  sino  +1 .30 sin 2©  -  0.15  sin3o  -  I.l0sin4o  +0.35  sin 5© 


•  •  •«5SI£  UGtfT  O  O  O  J573i  ***5SSel 

s-sruss* 


szmi.  DESERT  S4*Q  ruaussor  ?0LaS2ED  USHI I 

$  75*  a  OP 

RG  67.  POUR  VAGRAM  SRCWING  AZIMUTHAL  VARIATION 

of  the  polarization  cf  inflected  listt 

-  12.92  -  0.01  cose  *  7.18  cos 2c  ~  0-05  cos 3c  ^3.33  cos 4c  -  0-CH  cos 5© 
+2.07  cos 6c  +0-11  sine  +1.01  sin 2©  -  0.15  sin 3©-  0-92  sin 4©  +  1.^1  sin 5© 
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</>=  0°00‘ 


0{%)1 _ . _ i20(%) 

POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  O  O  O  3970A  AAA  4865A  x  x  x  5890& 

S- SHADOW 

SAMPLE:  OESERT  SANO  ILLUMINATION:  POLARIZED  LIGHT  t 

0:  80°  Qo.  0° 

FIG  68.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


Pfcj)  =  12. 9l»  -  0.19  cos <p  -  8.42  cos  2 <p  +0.20  cos3<o  +4.21  cos4<o  +0.04  cos 
+3.13  cos6<p  +0.36  sin<0  1 .05  sin  2 <p  -  0.03  sin  3 (p-  1 .28  sin4(p  -  0.06  sin  5<p 


POLARIZATION  SCALE 


•  •  •  WHITE  LIGHT  O  O  O  3970*  AAA  4865A  *  *  X  5890* 

S- SHADOW 

SAMPLE:  OESERT  SAND  ILLUMINATION:  POI  ARIZED  LIGHT f 

£  °*  $  53*  * 

FIG  69.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


POLARIZATION  SCALE 


•  •  •  WHITE  LIGHT  O  O  o  3970-  AAA  4365A  *  *  *  5890A 

S -  SHADOW 


SAMPLE:  DESERT  SAND 
9 •  10° 


ILLUMINATION:  POLARIZED  LIGHT  J 
B„  53‘ 


FIG  70.  POLAR  DIAGRAM  SHOW1  MG  AZWJTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  l’GHT 

Pfc>)  =  7.52  -  2.02  cos  to  +  0.22  cos  2  to  -0.17  cos  3o  +  0.18  cos4<o  -  0.21  co$5co 
-  0.05  cos  6©  -  0.16  sino  -  0.10  sin  2o  -  0.12  stn3<p  +  0.07  sin4<o  -  0.16  sin5© 


. . .  I  . . . . 


<£=0°00' 


$=I80*00‘ 
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POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  OOO  3970&  A  A  C  4865A  *  *  »  58901 

S- SHADOW 

sample:  oesert  sano  illumination:  polarized  light} 

d:  20*  £:  53* 

FIG.  71.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


P bp)  -  6.69  -  3.90  cos®  +  1.18  cos2o  +  0.55  cos3o  +  0.29  cos4o  ~  0.30  cos5o 
+0.10  cos6o  ~  0.22  sino  +  0.16  sin  2o  +0.05  sin3o  ~  0.02  sin4o  +  0.07  sin5o 


<£=I80°00‘ 
Ofth — . — i2(K%! 


POLARIZATION  SCALE 

•  %  •  WHITE  light  O  O  O  3S70A  AAA  4665A  *  *  *  5890A 

S ■ S+ADCA 

SAMPLE:  DESERT  SAND  ILLUMINATION:  POLARIZED  LIGHT) 

9:  40*  8a  53- 

FIG  73.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

P(p)  =  8.38  -  7.61  coso  +  1  *90  cos  2©  +  2.32  cos3o+  1  *35  cos 4©  +  0.39  cos 5© 
-  0.25  cos 6©  -  0.02  sin©  -  0.18  sin  2©  0.00  sin 3©  +  0.03  sin 4©  -  0.23  sin 5© 
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</>=0°00' 


<f>=  180*00' 
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POLARIZATION  SCALE 

•  •  •WHITE  LICHT  O  O  O  3970&  AAA  4865A  *  *  *  5890X 

s- SHADOW 

SAMPLE:  DEStRT  SAND  ILLUMINATION:  POLARIZED  LIGHT] 

9:  50*  9i  53* 

FIG  74.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

P 4p)  =  10.01  -  8.07  cosp  + 1 .50  cos 2p  +  1 .41  cos3p  +  2.55  cos4p  +  1 .52  cos5o 
~  0.03  cos 6©  +  0.04sinp  ~  0.28  sin2p  -  0.06  sin3p  -  0*09  sin4p  +  0.00  sin5p 
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<£  =  I80°00' 
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POLARIZATION  SCALE 

•  •  •  WHITE  L&kT  o  O  O  3970A  AAA  4865A  *  *  *  5890i 

s-s-Arc* 

SAMPLE-  desert  sand  ILLUMINATION:  polarized  light  | 

9  60*  a,  53* 

-IG  75.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

PW  =  11.18  -  5.50  cos0  +  O.17  cos  2 p  +  2.52  cos  30  +  1.90  cos  4©  +  1.13  cos5p 
+  1 .02  cos6p  -  0.12  sinp  +  0.00  sin  20  -  0.33  sin 30  -  0.16  sin4o  -  0.01  sin 50 


FOURIZATION  SCALE 


•  •  •  WHITE  LIGHT  O  O  O  3970^  AAA  4865A  *  *  *  5890X 

S* SHADOW. 

SAMPLE:  DESERT  SAND  ILLUMINATION:  POLARIZED  LIGHT  { 

9:  70 f  $  53* 

FIG  76.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


=  14.34  -  2.67  c«p+  0.03  cos2o  +  0.83  cos 3p  +  2.30  cos 4o  +  0.67  cos5q> 
+  2.07  cos6 tp  ~  0.14  sinp  +  0.03  sin2^>  -  0.17  sin3p  -  0.52  *:in4p  -  0.58  $In5p 


4>--G°  00' 


<f>=i80°oo’ 
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POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  O  O  O  3970$  AAA  4865A  *  *  *  5890$ 

S- SHADOW 

SAMPLE  DESERT  SAND  ILLUMINATION:  POLARIZED  LIGHT j 

6  75*  ft  53* 

FIG  77  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

P|p)  =  16.88  -  0.80  cot#  -  0.15  cos  2p  +1.55  cos3<p  +  2.30  cos4o  +  0.70  cos5p 
+  0.88  c os6p  -  0.34  sinp  -  0.18  sin  2p  +  0.13  sin3p  -  0.17sin4<p  +  0.07  sin5<p 
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<f>  =  270°00’ 
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<f>  =  180°00' 
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POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  O  O  O  3970m  AAA  4865A  *  *  *  5S90A 

S- shadow- 


sample.  DESERT  SAND 
9 :  80* 


ILLUMINATION:  POLARIZED  LIGHT  | 
4  53* 


FIG  78.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

P{p)  =  18.04  +  2.48  cos p  +  0.60  cos 2p  +  1 .03  cos 3©  +  1 .48  cos 0.49  cos5q 
+  1 .65  cos6p  -  0.57  sinp  -  0.46  sin2p  +  0.25  sin3p  ~  0.16  sin4p  +  0.06  sin5o 


«S5t  » 

•dfiSSATsSli  SLUE 

•  ••WTEUQST  000353^  AAA  *9£*1  *  *  »  5*8©! 

S-SrOODA 

SAMPLE-  DESE3T  SUS  liilMUTOK:  K.IBK3  UGHl] 

8.  0*  4  7E*3G' 


RG  79.  POLAR  ftAGRAIS  SH0i®&  AZa^mt&L  VARIATION 
CF  THE  POLARiZATiO^  OF  REFLECTED  LIGHT 
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<f>  =  90° 00' 
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POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  O  O  o  3970A  AAA  4865A  x  x  x  5890A 

S- SHADOW 

SAMPLE.  DESERT  SAND  ILLUMINATION:  POLARIZED  LIGHT } 

9:  10°  9o  78*  30‘ 

FIG  80.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

.61  -  0.18  cos#  +  0.94  cos 2 #  -  0.1C  cos  3#-  0.11  co$4#  +  0.06  cos5# 
-  0.08  cos6 #  -  0.12  sin#  -  0.02  sin  2 <p  -  0.25  $in3#  -  0.02  sin 4#  -  0.12  $in5# 
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I50°00‘ 


POLARIZATION  SCALE 

•  •  •  WHITE  LI6HT  O  O  O  3970H  AAA  4865A  *  *  *  5890$ 

S  -  SHADOW 


SAMPLE:  DESERT  SAND 
9-  30* 


ILLUMINATION:  POLARIZED  LIGHT  J 
9.  78*  30’ 


FIG  82.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

P(p)  =  8.64  -  0*25  coup  +  5.66  cos  2<p  +1.95  cos 3 tp+  0.33  cos 4 (p  -  0.28  cos 5$ 
-  0.38  cos6p  ~  0.05  sinp  +  0.06  sin 2 tp  -  0.10  s!n3p  +  0.06  sin40  -  0.05  sin5p 
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FIG  83.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

l*fo)  ~  II  *57  —  0.32  coso  +  5.15  cos 2 +  2.03  cos 3o  +  0.88  cos 4o  +  0.08  cos5g> 
+  0. 00  cos  6o  +  0. 03  sin©  +  0. 09  sin  2o  +  0. 07  sin  3o  +  0. 09  sin  4o  +  0. 03  sin  5© 
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POLARIZATION  SCALE 


•  •  •  WHITE  LIGHT  O  O  O  3970%  AAA  4865A  *  *  *  5890X 

S- SHADOW 


SAMPLE:  DESERT  SAND 
9:  50* 


ILLUMINATION:  POLARIZED  LIGHT  }' 
Q.  78*30' 


FIG  84.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

p (p)  -  15.82  +  1 .57  cos®  +  4.57  cos  2®  +  1 .77  cos  3®  +  1.33  cos4®+  1 .39  cos5® 
+  0.57  cos6®  4  0.08  sin®  +  0.14  sin2®  +  0.16  sin3®  +  0.14  sin  4®  +  0.08  sin  5® 
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POLARIZATION  scale 

•  •  •  WHITE  LIGHT  O  O  O  3970A  AAA  4865A  *  *  *  5B90A 

S-SHADC* 

SAMPLE-  DESERT  SAND  ILLUMINATION:  POLARIZED  LIGHT  J 

9  60*  Ba  78s  30* 


FIG 


85.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


Pfc>)  =  20.97  +  4.51  cosp  +  4.58  co$2o  +  1  *37  cos3o  +  1 .78  cos4p  +  2.00  cos5p 
+  1.33  cos6p  +  0.15  sir»o  +  0.29  sin  2p  +  0.30  sin3o  +  0.29  sin4o  +  0.15  sin 5$ 


POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  O  O  O  3970l  AAA  4865A  *  *  *  5890A 

S- SHADOW 

SAMPLE:  DESERT  SAND  ILLUMINATION:  POLARIZED  LIGHT  J 

ft  70*  ft  78*30' 

FIG  86.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfe>)  =  26.48  +  7.60  cose  +  5.42  cos2o  +  1 .53  cos3e  +  2.62  cos  4o  +  0.56  cos5q> 
+  1 .37  cos6<p  +  0.18  sinp  +  0.18  sin2p  +  0.37 sin3©+  0.18  sin 4o  -1 .77  sin5e 
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POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  O  O  O  397QA  AAA  4865a  *  *  *  5890S 

S- shadow 


SAMPLE:  DESERT  SAND 

0  7M 


ILLUMINATION:  POLARIZED  UGHT  j 


/)  TO  •  1A* 
*  U  WW 


FIG  87.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfa)  =  28.09  +  11 .03  coso  +  6.00  cos2p  +  2.52  cos  3®  +  2.13  cos 4©  +  1.10  cos5® 
+  0.85  cos6o  "  0.08  sin©  +  0.00  sin  2®  +  0.00  sin 3®  -»  0.00  sin  4®  +  0.00  sin 5® 
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POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  O  O  O  3970&  AAA  4865A  *  *  *  5890A 

S- SHADOW 

SAMPLE:  DESERT  SAND  ILLUMINATION:  POLARIZED  LIGHT  J 

0 ;  80*  8„  78*30' 

FIG  88.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

P fo)  =  29.45  +  12.66  cos©  +  7.2  cos  2©  +  3.37  cos3©+  2.80  cos  4©  +  2.27  cos 5© 
+  1 .70  cos6©  +  0.20  sin©  +  0.34  sin 2©  +  0.40  sin3©+  C  34  sin4©  +  0.20  sin 5© 
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POLARIZATION  SCALE 

•  •  •  WHiTE  LIGHT  O  O  O  3970X  AAA  4865A  *  *  *  5890X 

S- SHADOW 


SAMPLE:  WHITE  SAND 

9  io* 


illumination:  natural  light 


FIG  89.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


POLARIZATION  SCALE 


•  •  •WHITE  LIGHT  O  O  O  39702  A  A  A  486SA  *  *  *  5890l 

S- SHADOW 


SAMPLE:  WHITE  SAND 


A 

P- 


ILLUMINATION:  NATURAL  LI6HT 

a  n* 

Hr 


FIG  90.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 
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FIG  9i.  POLAR  DIAGRAM  SHOHffliG  AZIS^HAL  \ARlATrON 
Or  THE  POLARIZATION  OF  REFLECTED  LIGHT 
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POLARIZATION  SCALE 


•  •  •  WHITE  LIGHT  O  O  O  3^0 1  AAA  4865A  *  *  *  L890X 

S- SHADOW 

SAMPLE:  WHITE  SAND  ILLUMINATION:  NATURAL  LIGHT 

9:  40*  $  0* 


FIG  92.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 
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POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  0  0  0  3970X  AAA  4865A  *  *  *  5890X 

S- SHADOW 


SAMPLE:  WHITE  SAND 
9:  50* 


ILLUMINATION:  NATURAL  LIGHT 

$  O', 


FIG  93.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


POLARIZATION  SCALE 


•  •  •  WHITE  LIGHT  O  O  o  3970 1  AAA  4865A  *  *  *  5890X 

S- SHADOW 


SAMPLE:  WHITE  SAND 
0:  60* 


ILLUMINATION:  NATURAL  LIGHT 

ft  o* 


FIG  94.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


•  •  •  WHITE  LIGHT 

SAMPLE.  WHITE 
6  70* 


POLARIZATION  SCALE 

o  O  O  3970 1  AAA  4865A  xxi  589 oS 

S- Shadow 

SAND  ILLUMINATION:  NATURAL  LIGHT 


FIG  95.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 
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POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  O  O  O  3$70X  AAA  4865A  *  *  *  5890X 

s- SHADOW 

SAMPLE:  WHITE  SANO  ILLUMINATION:  NATURAL  LIGHT 

9:  75*  ft  O* 


FIG  96.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 
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POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  O  O  O  3970X  AAA  4865A  x  x  x  5890X 

S- Shadow 


sample,  white  sand 
9  80* 


ILLUMINATION:  NATURAL  LIGHT 

ft  0» 


90°00' 


FIG  97.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 
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•  •  •WHITE  LIGHT  O  0  0397CI  A  A  A  4965 A  »  «  *  5890X 

S-SHADOW 

SAMPLE: WHITE  SAND  ILLUMINATION: NATURAL  LIGHT 

9:  0*  $  53* 

FIG  98  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


•  •  WHITE  T  O  O  O  397.3 £  AAA  -865i 


x  x  x  5 


5-VP.E  white  SAND 
6?  20" 


NATURAL  light 
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fig  100  polar  diagram  showing  azimuthal  variation 

OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


Pfc>)  =  l  .19-?  1 .02  cos co  -0. 12  cos  2©  +  0.07  cos  3©  +  0.12  cos 4©  *  0.01  cos 5© 
+  0.08  cos 6©  +  0.02  sin©  -0.10  sin  2©  -  0.02  sin  3©  -  0.04  sin  4©  -  0. 10  sin  5© 


Pfe)  =  1 .49  +  1.42  cos©  +  0.02  cos  2o  *  0. 10  cos  3©-  0.02  cos 4©  -  0.02  cos5p 
0.02  cos6©  ~  0.01  sin©  ~  0.06  sin  2o  ~  0.02  sin3©  +  0.00  sin  4©  *•  0.04  sin5© 


6  =  iSCfOO* 

a  -2 

?Qi.2P32Zlz&i  SCIl£ 

•  •  •  *»!£  u&it  o  O  o  3573!  a  A  A  -ss«l  *  s  x  5^34 

S  -  S-iXz 


Sltf? 1£  »HIT£  Si\D 
8  50* 


LtUS3iClD¥  |_|£»jy 

q55- 


FiG  103  KlAR  DIAGRAM  SHOWING  AZ-IZyTHAL  VARIATION 
OF  THE  PQLARiZATiOM  Cf  REFLECTED  LIGHT 

Pfc)  =  2.48 -2.25  cos© -0.!4eos2o -0-23  ces3©- 0.02  c*s4©^0.06cos5o 

-  0 .08  cos 6 a  ~  0. 16  sine  *  0.04  sin  2o  *  0.05  sin3©  *  0.01  sin 4©  -  0.16  sin5o 
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POLARIZATION  SCALE 


•  •  •  WHITE  LIGHT  O  O  O  397Q&  AAA  4865A  x  x  x  5890& 


/-Shadow 


SAMPLE. WHITE  SAND 

O'  60® 


ILLUM’NATION:  NATURAL  LIGHT 
9 '  53° 


FIG  104  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

P(p)  =  3.19  +  2.83  cos©  +  0.12  cos  2©  +  0.27  cos 3©-  0.07  cos  4©  +  0.15  cos 5© 

+  0.02  cos 6©  +  0.30  sin©  +  0.12  sin  2©  -0.02  sin  3©  -  0.03  sin  4 ©  *  0.03  sin  5© 


POLARIZATION  SCALE 


•  •  WHITE  LIGHT  o  O  O  397OA  AAA  4965A  *  x  x  5890A 

S->a:;.\ 


SAMPLE  white  sand 
9  70° 


LlUMINATION  natural  light 


FIG  105  POLAR  DIAGRAM  SH0W:NG  AZIMUTHAL  VAR  I  AT  :0N 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

P(p)  =  3.98  +  3.57  coso  +  0.54  cos  2o  +  0.32  cos  So"*"  0.14  cos  4o  f  0.05  cos5o 
+  0.27  cos6o  +  0.08  sino  +  0. 10  sin  2o  +  0.08  sin3o+  0.01  sin4o  +  0.05  sin  5o 
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P0l-«iZAT!0N  SCALE 

•  •  •  WHITE  l-G**T  o  O  o  397o£  AAA  d865i  *  x  x  5990: 


SAMPLE  WHITE  SAND 
0  75° 


.LUMlNATiON  NATURAL  LIGHT 
8  53° 


FIG  106  PClAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


P(o)  -  4.54  +  4.12  cos©  +  0.73  cos2.©  *  0.45  cos3c©  +  0.08  cos4<©  +  0.22  cos5<© 
+  0.08  cos 60  +  0.41  $in<p  +  0. 12  sin  2^3  -  0.07  sin  3<©  +  0.03  sin  4<©  +  0.27sin5(© 


K)LiRIZiTION  5C-LE 

•  •  •WHIlt  LiC-MT  O  O  O  39?0-  AAA  4863A  *  x  x  58904 

s - s-4:oa 


SA?.Pl£  WHITE  SAND 
9  80° 


ILLUMINATION  NATURAL  LIGHT 
9  53° 


FIG  107  POLAR  DIAGRAM  SHOWING  AZ'MUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfco)  =  5-21  +  4.31  cos?  +  0.95  cos  2o  +  0.52  cos3©+  0.22  cos4p  +  0.32  cos5p 
+  0.35  cos6p  *  0.18  sirup  +  0.00  sin 2p  -  0.03  ;in3p  -  0.06  sin  4p  -  0.11  sin5p 


POLARIZATION  SCALE 


•  •  •  WHITE  LIGHT  O  O  O  3970A  AAA  4865A  *  *  *  5890A 

S- SHADOW- 

SAMPLE.  WHITE  SAND  ILLUMINATION:  NATURAL  LIGHT 

6  O’  §  78*30’ 

FIG  108  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 
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POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  O  O  O  3970X  ALA  4865A  *  *  *  5890X 


s- SHADOW 


SAMPLE.  WHITE  SAND 

9  10* 


ILLUMINATION:  NATURAL  LIGHT 
$  78*30’ 


FIG  109  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LICHT 

=  3.63  +  1 .34  coso  +  0.20  cos2o  +  0.07  cos3o~  0.08  cos4o  +  0.13  cos5o 
+  0.00  cos6o  “  0.02  sino  ~  0.02  sin2o  *  0-03  sin3o  +  0.06  sin4o  +  0.00  sin5o 


POLARIZATION  SCALE 


•  •  •  WHITE  LIGHT  O  O  O  3970X  AAA  4865A  *  *  *  5890X 

S- SHADOW 

SAMPLE: WHITE  SAND  ILLUMINATION:  NATURAL  LIGHT 

9-  20*  78*30’ 

FIG  HO  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


Pfe)  =  3-82  +  2.44  cose  +  0.36  cos2o  +  0.15  cos3o  +  0.02  cos 4c  +  0.01  cos5o 
-  0.02  cos 6e  "  0.10  sine  -0.10  sin  2o  +  0.03  sin3o-  0. 10  sin40  +  0.04  sin  5o 


POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  O  O  O  3970I  AAA  4865A  *  *  *  5890l 

5-SHADOW 

SAMPLE:  WHITE  SAND  ILLUMINATION:  NATURAL  LIGHT 

9- XT  $78*30' 

FIG.  Ill  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfcp)  =  4.17  +  3.66  coso  +  0.46  cos2o  *  0.23  cos3o^  0.11  cos 4c  +  0.11  cos 5c 
+  0.13  cos 60  -  0.02  sino  +  0.10  sin  2o  ~  0-03  sin3o  *  0.07  sin  4c  -  0.07  sin5«s 
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POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  O  O  O  3970i  AAA  4865A  *  *  *  5830A 

S- SHADOW 


SAMPLE.  WHITE  SAND 

9  40* 


illumination:  NATURAL  LIGHT 
$  78*30' 


FIG  112  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


Pfcj)  ~  4.78  *  4.72  cose?  *  0.83  cos  2c  *  0-45  cos3o*  0-17  cos4o  *  0.28  cos  5c 
0-13  co$6c  *  0.12  sine  ^  0.02  sin2o  ~  0-02  sin 3c*  0-G8  sin 4c  *  0-01  sin 5c 
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PO-LASiZiTiO?»  SCALE 

•  •  •  WHITE  LJjHT  o  O  O  357OA  AAA  4g€5A  *  «  *  5-390A 

S - S--DCW 

SAV-lE  WHITE  SAJiD  E.LUViSATly'i  W7UHAI  LIGHT 

6  SOT  ~  75*30’ 

RG  U3  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
Cf  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfcj)  =  j.32  5.69  cose  *  1  -03  cos2o  *  0.73  ccs  3c  ~  0.51  cos4o  *  0.43  c©s5e 

-r  0.20  cos6o  *  0-02  sino  -  0.01  sin  2o  -  0.05  sin  3c  +  0.02  sin4o  ~  0.02  sin 5c 
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PQL&tHZ&TlOX  SCALE 


•  •  •  WHITE  Lt&HT  O  O  O  397QA  AAA  4865A  *  *  *  5350* 

S -  SHADOW 

5A«FlE.  WHITE  SMiD  l.Lta«SAT*C?f  K&TU3AL.  LIGHT 

9  &cr  8,  73*30* 

FIG  !!4  POLAR  DIAGRAM  SHOEING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


py  =  5-75  ~  6-32  coso  ~  1  -63  cos  2c  1  -13  cos 3o~  0.68  cos4o  ~  0.49  cos5o 
—  0.30  cos6c  *  0-04  sine  *  0.24  sin  2c  *  0.03  sin 3c  ~  0-13  sin 4c  ~  0-23  s»n5c 
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R6  115  POLAR  DIAGRAM  SR0A1NG  AZIMUTHAL  VARIATION 
Or  THE  POLARIZATION  Of  REFLECTED  LIGHT 

P|s}  =  3.66  *  6.G6  cos©  r  1  -  S3  cos2o  *  0.53  c»3o=  0.42  css 4o  U-S9  css 5c 
*  1 .45  cos 6c  *  0.48  sine  -  0.06  sin2o  -  0.33  sii»3c-  0.20  sirs  4c  *  0.04  sin  Sc 


POLARIZATION  SCALE 


•  •  •  WHITE  LIGHT  O  O  O  3970i  AAA  4865A  «  *  *  5890X 

S- SHADOW 

SAMPLE:  WHITE  SAND  ILLUMINATION:  NATURAL  LIGHT 

9: 75*  £  78*  30' 

FIG.  116  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfc>)  =  6.47  +  6.12  cos  ip  +  1.24  cos2*n  +1.12  cos  3#  +  0.56  ccs  4<p  +  0.72  cos  5  <o 
+  1.38  cos 6 <p  ~  0.22  sin©  +  0.42  sin  2 ©  ~  Of  1 8  sin 3®*  0.22  sin  4©  +  0.24  sin  5© 


P {d)  -  5.47  +  4.97  cos «p  +  2.02  cos  2 <p  +  0.85  co$  3<p+  1 .01  cos4p  +  1 .  !3  cos  5q 
+  0,90  ccs6<&  1 .26  sino  ~  0.96  sit;  2 <c  -  0.05  sir>3p  +  0.19  $in4<p  +  0.01  sin5<o 
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POLARIZATION  SCALE 

•  •  •WHITE  LIGHT  O  O  O  3970?  AAA  4865A  «  *  ■  5890X 

$- SHADOW 

SAMPLE:  WHITE  SAND  ILLUMINATION:  POLARIZED  LIGHT  — - 

9:  10*  Q.  0* 

FIG  118.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


P(p)  -  5.08  +0.02  cosp  +0.11  cos  2p +0.03  cos  3p  -  0.01  cos  4<p +0.05  cos  5p 
+0.03  cos 6<p  -  0.10  sirup  —  0.16  sin  2 p  —  0.03  sin3p  +0.02  sin4p  +0.02  sin5p 


POLARIZATION  scale 


•  •  •  WHITE  LIGHT  O  o  O  3970^  AAA  4865A  *  *  *  5890X 

S-SniOO-ft' 

SAMPLE:  WHITE  SAND  ILLUMINATION:  POLARIZED  LIGHT  — * 

9:  20*  4  0* 

FIG  119.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfa)  -  4.50  +0.11  cosp  +0.19  cos2o  +0.07  cos3p  +0.08  cos  4©  +0.02  co$5o 
-  0.13  cos6p  -  0.04  sin©  ~  0.07  sin2p  -  0.03  sin  3©  -  0.07  sin4o  ■  0.04  sin5p 
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POLARIZATION  \CAlE 


•  •  •  WHITE  LIGHT  O  O  O  3970l  AAA  4865A  *  *  *  5690l 

S-SHAJX)* 


SAMPLE:  WHITE  SAND 
8  30* 


ILLUMINATION:  POLARIZED  LIGHT  — — 

ft* 


FIG  120.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

P{p)  =  4,]5  +0.08  coso  +0.34  cos2p  -  0.05  cos3o  +0.08  cos4p  +0.08  cos5o 
+0.07  cos6p  -  0.20  sino  -  0.10  sin2o  -  0.08  sin3p  +0.10  sin4p  +0.06  sin5p 


POLASIZATIO*  SCALE 


•  •  •WHITE  LiGHT  O  O  O  3970S  AAA  4 965 A  *  *  *  5690i 

S- SHADOW 

SAMPLE:  WHITE  SAND  ILLUMtH&TlON:  POLARIZED  LIGHT  — - 

9  4 or  4  O* 

FIG  121.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

=  3.87  +0.08  cosO  +0.52  cos  2c  ~  0.03  cos 3o  +0.26  cos4o  +0.05  cos5o 
+0.00  co$6o  ~  0.06  sino  ~  0.13  sin2o  +0.03  sin3o  “  0.13  sin4o  ~  0.06  sin5o 
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PCL&R1ZAH0N  scale 


•  •  •WHITE  LIGHT  O  O  O  3970J  A  *  A  49654  *  *  *  58904 

S-SH10C* 

SAMPLE;  WHITE  SAND  OltJWNATKK  POLARIZED  LIGHT  — 

9:  50*  ft  0* 

FIG  122.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfc>)  =  3.72  -  0.03  coso  +0.78  cos2p  +0.07  cos3o  +0.18  cos4p  -  0.09  cos5o 
-  0.05  cos6o  -  0.06  sino  -  0.10  sin2p  *  0.02  sin3p  ~  0.13  sln4o  -  0.01  sm5o 
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P0L4«1Z4TK»  SCALE 

•  •  •  WHiTE  Lr»T  O  O  O  39T0l  A  A  A  4865 A  *  «  ■  5890X 

S-S»«S0* 


SAMPLE,  white  sand 
9  60* 


axmoUTOK  POLARIZED  UGHT 

eo- 


FIG  123.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  UGHT 

P(g)  —  3.65  -  0.07  coso  +0.92  cos2p  ~  0.05  cos 3o  +0.58  cos4o  +0.07  co$5o 
-  0.00  cos6o  “  0.02  sino  ~  0.30  sln2o  ~  0.08  sin3o  ~  0.19sln4o  +0.04  sin5o 
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OF  IKE  POUKBZATIQN  OF  RERECTEO  USIT 

Pjp)  =  4.22  ^O.OG  case  -H-52  cos 2c  ~  0.15  cos 3c  '0.^  cos 4c  ~C.Q©  cos  5© 
-  0-4S  cos 6c  ^0.14  sis©  ~  0-37  sia2©  ~  0-10  sin 3c  ~  0.32  sis 4c  ~  0-04  sis 5c 
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POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  O  O  O  3970^  AAA  4865A  *  *  *  5890X 

S- SHADOW 

SAMPLE:  WHITE  SAND  ILLUMINATION:  POLARIZED  LIGHT  — • 

9:  80*  9,-  0* 

FIG  126.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfy>)  =  4.78  -  0.05  cos©  +1 .69  cos  2©  -  0.13  cos  3©  +1 .02  cos 4©  -  0.15  cos 5© 
-  0.28  cos6©  +0.22  sin©  -  0.36  sin 2©  -  0.22  sin 3©  -  0.51  sin4©  +0.02  sin5© 
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POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  o  O  o  3970A  AAA  4865A  *  x  x  5890A 

S -  SHADOW 

SAMPLE  WHITE  SAND  IlLUMINATION.  POLARIZED  LIGHT— 
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FIG  127  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 
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POLARIZATION  SCALE 

•  •  WHITE  LIGHT  O  O  O  3970A  AAA  4S65A  *  x  x  5890A 

S- SHADOW- 


SAMPLE  WHITE  SAND 
a  20’ 


ILLUMINATION'  POLARIZED  LIGHT 
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FIG  129  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


P fa)  =  5.51  +1 .08  coso  +  0.70  cos2o  +  0.02  cos3p+  0.02  cos4o  +  0.01  co»5o 
-  0.05  cos6o  “  0.08  sino  ~  0.03  sin 2o  *  0.03  sin3o  “0.12  sin4o  +  0.06  sin5o 


POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  O  O  O  3970 A  AAA  4865A  *  x  *  5890A 

S- SHADOW 

SAMPLE  .WHITE  SAND  ILLUMINATION:  POLARIZED  LIGHT  — - 

9  30°  8e  53° 

FIG  130  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfe>)  =  5.50  +  1 .57  cos©  +  1 .36  cos 2 ©  +  0.08  cos  3©-  0.03  cos  4©  +  0.10  cos  5© 
+  0.03  cos6©  -  0.14  sin©-  0.04  sin  2©  +  0.08  sin  3©  f  0.01  sin 4©  -  0.08  sin  5© 
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POLARIZATION  SCAlE 


•  •  •  WHITE  LIGHT  O  O  O  3970A  AAA  4865A  *  *  *  5890A 

S -  SHADOW 

SAMPLE- WHITE  SAND  ILLUMINAT'ON.  POLARIZED  LIGHT-*-*- 

9  40e  Q  53° 

o 

FIG  131  POLAR  DIAGRAM  SHOVING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


P(p)  =  5.52  +  2.06  cosp  +  2.23  cos 2 <p  +  0.43  cos  3c  +  0.05  cos 4c  -  0.04  cos5p 
+  0.08  cos  6c  ~  0.22  sinp  +  0.06  sin  2p  -  0.08  sin3p  +  0.03  sin4p  +  0.04  sin5p 


POLARIZATION  SCALE 
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S -SHADOW 

ILLUMINATION-  POLARIZED  LIGHT* 
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FIG  133  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pip)  =  5.70  +  3.66  coso  +  4.42  cos 2o  +  1.82  cos3©+  0.48  cos 4©  +  0.17  cos 5© 
+  0.10  cos6©  -  0.29  sin©  -  0.19  sin 2©  -  0.08  sin 3©  -  0.10  sin 4©  +  0. 11  sin 5© 
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POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  O  O  O  3970X  AAA  4865A  *  *  *  5890& 

S- SHADOW 

SAMPLE : WHITE  SAND  ILLUMINATION: POLARIZED  LIGHT**-* 

6:  KT  &0:  78s30' 

FIG.  138  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


Pfc?)  =  8.68  +  1 .50  coso  +  0.27  cos2o  ~  0.22  cos3<p”  0.05  cos4<o  -  0.08  cos 5© 
-0.02  cos6o  “0.38  sin<p  -  0.20  sin  2<0  -  0.03  sin  3o  +  0.00  sin4o  +0.00  sin5<p 
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POLARIZATION  SCALE 

•  •  •  WHITE  L'GHT  O  O  O  3970^  AAA  4865A  *  *  *  5890S 

S- SHADOW 

SAMPLE :#HITE  SAND  ILLUMINATION:  POLARIZED  LIGHT— ♦ 

6:20'  Q.VTZO' 

FIG  139  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


Pfc)  =  8  .60  +  3.04  cos©  +  1 .01  cos 2o  -  0.27  cos3<o  ~  0.02  cos4o  -  0.02  cos 5 <o 
-  0.27  cos  6o  “  0.47  sin<o  ~  0.39  sin  2<o  ~  0.07  $In3<o  +  0.10  sin4o  ~  0.10  sin5(o 


polarization  scale 


•  •  •  WHITE  LIGHT  OOO  3970S  AAA  4865A  x  x  x  5890X 

S- SHADOW 

SAMPLE: WHITE  SAND  ILLUMINATION:  POLARIZED  LIGHT  ■*—*■ 

9-  30»  ^.78*30' 

FIG.  140  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

P([p)  =  8.64  +  4.40  cos ©  +  2.16  cos 2©  +  0.40  cos  3©  -  0.12  cos  4©  ~  0.16  cos5© 
+  0.18  cos6©  -  1 .02  sin©  -  0.22  sin 2©  -  0.12  sin 3©  -  0.18  sin4©+  0.05  sin5© 
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POLARIZATION  SCALE 

•  •  •WHITE  LIGHT  O  O  O  3970i  AAA  4865A  »  *  *  5890X 

S-SHAOOW 

SAMPLE :*«TE  SAND  ILLUMINATION:  POLARIZED  LIGHT*—*- 

8*0  Q.  78*30* 

FIG  141  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZAT'ON  OF  REFLECTED  LIGHT 


=  8.30  +6.21  coso  * 4.22  cos2o  +  0.95  cos3o~  0.02  cos4o  ~  0.11  cos5o 
+  0.30  cos6o  ~1.13  sino  ~  0.65  sin  2o  +  0.22  sin3o  ”0.19  sin4o  “0.15  sin5o 
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POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  O  O  O  397oi  A  A  A  486SA  *>*5890 X 

S-SHA00W 

SAMPLElWHITE  SAND  ILLUMINATION: POLARIZED  LCHT<*-~ 

0:50*  $78*30* 

FIG.  142  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfe>)  =  S.32  +  7.48  costs  +  6.37  cos  2©  +  2.08  cos3©+  0.75  cos 4©  +  0.24  cos 5© 
+  0.72  cos6 (f>  -  0.86  sin©  -  0.84  sin 2©  -  0.27  sin 3©  -  0.12  sin4©  +  \..15  sin 5© 


POLARIZATION  SCALE 
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SAMPLE: WHITE  SAND 
Bar 


illumination:  polarized  light*-* 
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FIG.I43  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


Pfe>)  8.59  +  8.73  cos©  +  8.62  cos  2©  +  3.82  cos 3©+  2.12  cos 4©  +  1.05  cos 5© 
+  1 .30  cos6©  -  0.92  sin©  -  0.74  sin  2©  -  0.02  sin 3©  +  0.10  sin 4©  +  0.15  sin5« 
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POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  O  O  O  3970&  AAA  4065A  *  *  *  5890A 

S- SHADOW 

SAMPLE: WHITE  SAND  ILLUMINATION:  POLARIZED  LIGHT  — *• 

6  70*  78*30' 

FIG  144  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

pfc,)  =  9.24  +  10.76  cos©  +  1 1 .24  cos 2©  +  5.62  cos  3©  +  4.18  cos 4©  +  1 .82  cos 5© 
+  1 .62  cos6©  “  1.15  sin©  -  1 .02  sin  2©  -  0.27  sin 3©  -  0.13  sin 4©  -  0.04  sin5© 
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POLAR'ZATION  SCALE 

•  •  •WHITE  LIGHT  O  O  O  397Cl  AAA  4865A  «  *  *  589oX 

S- SHADOW 


SAUPLE:*HITE  SAND 
0.75* 


illumination:  pa arized  light-. 
Q  78*30* 


FIG.  145  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


P&  -  10.57  +  12.21  cosy  +  11.73  cos 2©  +  7.10  cos  3y+  4.32  cos4y  +  2.94  cos 5y 
+  1 .38  cos6o  -  0.68  sin©  -  0.66  sin  2©  -  0.82  sin  3©  ~  0.46  sin  4©  -  0.24  sin5© 
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POLARIZATION  SCALE 

•  •  •WHITE  LIGHT  O  O  O  3970A  AAA  4865A  *  «  *  5890A 

S- SHADOW 


SAMPLE  :WHITE  SAND 

B.vr 


ILLUMINATION:  POLARIZED  LIGHT  • 
0.78*30' 


F!6  146  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


=  1^*98  +  15.08  cos p  +  12.06  cos  2©  +  8.08  cos 3©  +  5.36  cos 4©  +  4.08  cos5© 
+  3.40  cos6©  ~  0.05  sin©  ~  0.04  sin 2©  -  0.12  sin 3©  -  0.85  sin 4©  -  0.57  sin5© 
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POLARIZATION  SCALE 

•  •  •WHITE  LIGHT  OOO  397C>I  AAA  4865A  *  *  *  5890X 

S-SHADO# 

SAMPLE:  WHITE  SAND  ILLUMINATION:  POLARIZED  LIGHT  J 

9 :  10*  £  0* 

FIG  147  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


fc>)  *  5.00  +  0.09  cos©  -  0.08  cos  2©  -  0.10  cos  So  +  0.10  cos 4®  +  0.06  cos5<o 
0.13  cos6o  +  0.12  stnp  +  0.03  sin2p  ~  0.07  $in3o  -  0.06  sin4*o  “  0.14  sln5o 
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POLARIZATION  SCALE 


•  •  •WHITE  LIGHT  O  O  O  3970i  A  A  A  4865A  *  *  *  5890l 

S- SHADOW 

SAMPLE:  WHITE  SAND  ILLUMINATION'.  POLARIZED  UGHT  { 

0:  20*  0* 

FIG.  148  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

p^,j  =  4.76  +0.18  coso  -  0.15  cos  2©  -  0.07  cos  3o  +  0.02  cos4o  "  0.16  cos5o 
-  0.25  co$6©  -  0.08  sino  -  0.03  sin2o  -  0.05  sin3o  -  0.03  sin4o  -  0.02  sin50 
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FIG  149  POLAR  OUGRAM  SMS  AZfi&JTHAL  VARIATION 
OF  THE  POUUBZAVIOH  CF  l€R£CTED  UGHT 

=  4.28  -  0.01  case  ~  0.3)  ca2o  0.03  cos  3c  -  0.15  ca4o  ■*•  0.02  c»5o 
+  0-05  cos6o  ~  0.06  sh3o  +  0.0?  sss  2c  ■  0.0  sin  3c  -  G.€6  sin  4c  —  0.06  sin  5c 
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POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  0  0  0  3970$  AAA  4865A  *  *  »  5890X 

S- SHADOW 


SAMPLE:  WHITE  SAND 
fj:  40’ 


ILLUMINATION:  POLARIZED  LIGHT  | 
$  0* 


FIG.  150  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

P{p)  =  3.96  -  0.00  cos <p  -  0.53  cos  2 tp  -  0.07  cos  30  +  0.12  cos 4<o  -  0.08  cos5<0 
+  0.02  cos 6<p  -  0.01  sin<o  +  0.09  sin  2 o  ”  0.05  sin3(0  +  0.00  sin4o  ~  0.04  sin5<o 
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POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  O  O  o  3970 1  AAA  4865A  *  *  *  5890X 

S- SHADOW 

SAMPLE:  WHITE  SAND  ILLUMINATION:  POLARIZED  LIGHT  j 

e.  so®  g.  0® 

FIG  151  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


90°00‘ 


Pfc)  =  3,  75  -  0.09  cos  to  -  0.77  cos  2  <o  +  0.05  cos  3<p  +  0.30  cos4<o  -  0.09  cos  5© 
+  0.10  cos 6 (0  -  0.05  sine  -0.17  sin2o  ~  0.22  sin3o  +  0.00  sin4o  -  0.12  sin5o 
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SAMPLE:  WHITE  SAND  ILLUMINATION:  POLARIZED  LIGHT  f 
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FIG.  152  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

P(p)  =  3.63  +  0.16  cos0  -1.10  cos  2<o  +  0.00  cos3o  +  0.47  cos4<p  -  0.21  cos  5 to 
+  0.20  cos6 (p  -  0.09  sin<p  +  0.23  sin  2 <o  "  0.20  s?n3 <o  +  0.00  sin4<o  -  0.21  sin5o 
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POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  O  C  o  3970A  AAA  4865A  *  *  *  5890X 

S-SHADOW 

SAMPLE:  WHITE  SAND  ILLUMINATION:  POLARIZED  LIGHT  f 

9:  TO*  £  o* 

FIG  153  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


90o00' 


Pfe>>  =  3.  98  -  0.02  co so  -1.36  cos2o  +  0.00  cos3p  -  0.68  cos4to  -  0.02  cos5p 
+  0.22  cos6o  +  0.09  sirup  +  0.36  sin2<g  +  0.05  sin3o  -  0.19  sin4p  +  0.11  sin5(o 
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POLARIZATION  SCALE 


•  •  •  WHITE  LIGHT  O  O  O  3970X  AAA  4865A  *  *  *  5890X 

S- SHADOW 


SAMPLE:  WHITE  SAND 
8  :  75  * 


illumination: polarized  light! 
£0* 


FIG  154  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfo>)  =  4.28  -  0.18  coso  -  1-47  cos  2©-  0.20  cos  3©  +  0.97  cos4©  +  0.13  cos 5© 
+  0.17  cos  6©  -  0.06  sin©  +  0.52  sin  2©-  0.07  sin  3©  -  0.38  sin  4©  +  0.14  sin  5© 


P(a)  =  4.90-0.39  coso  -  1 .81  cos  2o  +  0.12  ccs3o  +  0.98  cos  4o  -  0.08  cos5o 
+  0.57  cos6o  +  0.07  sino  +  0.30  sin  2o  -  0.12  sin3o  -  0.16  sin4o  +  0.01  sin5o 
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FIG  156  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VAR 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 
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ILLUMINATION:  POLARIZED  LIGHT  f 
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FIG  157  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  GF  REFLECTED  LIGHT 

Pfcj)  =  2.71  -  0.49  coso  +  0.02  co$2o  +  0.12  cos3o  +  0.12  cos 4o  +  0.02  cos  5© 
+  0.02  cos6©  -  0. 12  sin©  +  0. 1 2  sin  2©  -  0. 1 3  sin  3©  +  0. 00  sin  4©  -  C.01  sin  5© 
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FIG  159  POlAR  DIAGRAM  SHOWING  AZIMUTHAL  VAR!AT! 

OF  THE  POLARIZATION  OF  REFLECTED  JGHT 

Pip)  =  3.02  -  1 .64  cosp  +  0.45  cos2o  +  0.30  cos  3©  +  0.15  cos 4©  -  0. 

-  0.05  cos6©  +  0.00  sin©  -  0. 12  sin  2©  -  0.15  sin  3©  -  0.12  sin  4©  +  0.00  ■ 
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Cf  THE  HX«aZ4TlOM  OF  StRECTED 
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POLARIZATION  SCALE 


•  •  •  WHITE  LIGHT  o  O  O  397OA  AAA  4865A  x  x  *  5890A 
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SAMPlE.  WHITE  SAND  ILLUMINATION  POLARIZED  LIGHT  1 
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FIG  162  POLAR  DIAGRAM  SHOWING  AZ'MJTHAl  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfc>)  =  5  .08  -  1 .95  cos<p  ~  0.74  cos2p  -  0.02  cos 3 (p  +  0.49  cos4p  +  0.47  cos5o 
+  0.53  cos6^  +  0.38  sinp  0.30  sin  2co  -  0.12  sin3<p  +  0.90  sin4<o  ~  0.05  sin5o 
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•  •  WHITE  LIGHT  O  O  o  3970A  AAA  48S5A  x  x  x  5890A 

s  -  S^  A^C  A 

SAMPLE.  WHITE  SAND  ILLUMINATION'  POLARIZED  LIGHT! 

Q  70°  Q  53°  * 

O 


FIG  !63  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


P*p)  =  6  .65  -  0.78  coso  -  0.92  co$2p  -  0.28  cos3o  +  0.38  cos4o  +  0.26  cos5o 
+  0.40  cos6o  +  0.68  sino  +  0.42  sin  2o  ~  0.05  sin3o  ~  0.01  sin4o  +  0.12  sin5o 


POLARIZATION  SCALE 


•  •  •  WHITE  LIGHT  o  O  O  3970A  AAA  4SS5A  x  x  *  5090: 

s-s-a:;.*. 


SAMPLE -WHITE  SAND 

9  75° 


ILLUMINATION  POLARIZED  LIGHT  j 
0  5  3° 


FIG  164  POLAR  DIAGRAM  SHOWING  AZ!MUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


=  7.83  +  0.55  coso  -  0.85  cos2o  ~  0.32  cos3o  +  0.17  cos4o  +  0.06  cos 5  c 
+  0.50  cos6 <p  +  0.43  sirup  +  0.64  sin  2o  +  0.18  sin3o  +  0.03  sin4o  +  0.06  sin6o 


polarization  scale 

•  •  •  WHITE  LIGHT  O  O  O  3970A  AAA  4865A  *  *  *  5890A 

S-S^a:::. 

SAMPLE  WHITE  SAND  ILLUMINATION  POLARIZED  LIGHT  $ 

9  80°  0o  53“ 

FIG  165  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

p  fed  =  9.  05  +  1.92  coso  ~  0.65  cos  2o  “  0.68  cos  3o  +  0.10  cos  4o  +  0.16  cos  5o 
+  0.20  cos6o  +  0.86  sino  +  0.57  sin2o  +  0.18  sin3o  +  0.09  sin4o  +  0.02  slft5o 


polarization:  scale 


•  •  •  WHITE  LIGHT  o  O  O  'jQ?0 A  AAA  4865A  x  x  x  5890A 

s-S"a:ca 

SAMPlE:WHITE  sand  illumination: polarized  light J 

do*  9  78*10' 

FIG  166  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


Pfc>)  -  1.42  -  0.47  coso  +  0.05  cos2o  ~  0.07  cos3o+  0.05  cos4o  -  0.07  co$5o 
+  0.15  cos6o  ~  0.14  sino  ~  0.23  sin  2o  ~  0.05  sin3o  0.00  sin  4o  +  ^*.04  sin5o 
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POLARiZATsQN  SCALE 
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S- 

5AV?lE .WHITE  SAND 
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ILLUMINATION  POLARIZED  LIGHT  | 
6  78°  30" 
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FIG.  168  p0lAR  DIAGRAM  SHOVING  «l\ VJrhM  VACATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


Pip)  ~  1*50  -  1.00  coso  ”  0.02  cos  2o  +  0.00  cos  3o  -  0.01  cos  4©  -  0.10  cos5<o 
+  0.05  cos 6<o  +  0.19  sin(o~  0.16  sin  2o  ~  0.22  sin  3 o  “0.10  sin  4(0  -  G.  10  sin  5^p 
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POLARIZATION  SCALE 

«  •  •  WHITE  LIGHT  o  O  o  3970-  4  4  A  46652  «  »  «  5890l 

S-S^ADCA 


SAMPLE. WHITE  SAND 
9  30* 


ILLUMINATION:  POLARIZED  LIGHT  J 
fl  78*30'  * 


fig  1 69  polar  diagram  showing  azimuthal  variation 

OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfc>)  =  2.26  -  1 .28  coso  -  0.39  cos2<o  +  0.00  cos  3©+  0.32  cos40  +  0.18  cos50 
+  0.48  cos 6co+  0.04  sino  -  0.07  sin  2o  +  0.08  sin3o  -  0.07  sin4p  +  0.04  sin  5© 


P  fc>)  =  3.  88  -  0.81  cos©  -  0.68  cos2o  ~  0.42  cos3o~  0.05  cos4o  +  0.28  cos5o 
+  0.22  cos6o  +  0.00  sino  +  0.00  sin  2o  +  0.00  sin3o+  0.00  sin4o  +  0.00  sin5o 


FIG  172  POUR  DIAGRAM  SHOW’NG  47?MuiHaL  VARIATION 

Oh  the  polarization  of  rl elect to  light 


Pfe>)  ~  9.51  +  3.77  coso  +  0.72  cos2o  ~  0.32  cos 3o''_  0.02  cos4o  -  0.1  5  cos5o 
+  0.02  cos6o  +  0.00  sine  +  0.00  stn2e  +  0.00  sin 3o*  0.00  sin4o  +  0.00  sin 5o 
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fig.  i73  polar  m$mm  shm  nmnaM.  variation 

OF  THE  FQLARiZAIIO^  CF  REFlEC  i  E9  LIGHT 


=  13,43  +  8.57  cos<5+  3.82  cos  2c  ♦  0.67  css  3c  *  0.72  css  4c  •  0.03  cssSo 
+  0-27  cos 6c  +  0.05  smc  4  0.09  sin  2c  +  0.10sin3c+  0.09  jai4<j  +  0.05  si«5© 
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POLARIZATION  SCALE 

•  •  WHITE  LIGHT  o  O  o  3970^  A  A  A  4865A  x  x  x  5890A 

S- SHADOW 


SAMPLE. WHITE  SAND 
d  75® 


ILLUMINATION:  POLARIZED  LIGHT  J 
9  78®  30‘ 


CIG  174  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

P^pj  =  15.4  +  11 .04  cos<p  +  4.77  cos  2q  +  2.07  cos3<p  +1.10  cos4</j+  0.30  cos5</j 
+  0.27  cos6o  +  0.13  $in<p  -  0.06  sin  2©  +  0.27  sin  3<o  -  0.06  sin4<p  +  0. 13  sin~p 
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POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  0  9  0  39?oX  A  A  A  4865*  »  «  »  58901 

$- SHADOW 

SAMPLE:  SOIL  ILLUMINATION:  NATURAL  LIGHT 

B:  10*  ft  0* 

FIG.  176.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


POLARIZATION  SCALE 


•  •  •  WHITE  LIGHT  O  O  O  3970J  AAA  4865A  *  *  *  58S0X 

S- SHADOW 


SAMPLE.  SOIL 
9.  20* 


ILLUMINATION:  natural  ught 
$0* 


FIG.  1 7?.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 
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POLARIZATION  SCALE 

•  •  WHITE  LIGHT  O  O  O  3970l  AAA  4865A  »  *  *  5890i 

S- SHADOW 

sample.  SOIL  ILLUMINATION:  NATURAL  LIGHT 

9  30*  £  0* 


90*00* 


FIG  178.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 
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POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  O  O  O  39702  AAA  486SA  »  «  «  S890l 

S- Shadow 

sample,  soil  illumination:  natural  ught 

6  40*  $0* 


FIG.  [79.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


. — m-1 — ,  . . 1.1 . . . lu^aiUuailL 


186 


^FOO’ 


^  =  I80*00‘ 


oi%ji _ _ _ itoftj 

POLARIZATION  SCALE 

•  •  •WHITE  LIGHT  O  O  O  3970Z  AAA  4BS5A  *  «  *  5890t 

S- SHADOW 

SAMPLE-  SOIL  ILLUMINATION:  NATURAL  LIGHT 

8  50*  $  0* 

FIG.  180.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 
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POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  o  O  O  39701  AAA  4865A  *  »  *  5890X 

S-SHAOOW 

sample.  SOIL  ILLUMINATION:  NATURAL  UGHT 

9  60*  $0 • 


FIG  181  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  GF  REFLECTED  LIGHT 


POLARIZATION  SCALE 


•  •  •WHITE  LIGHT  O  O  O  3970*  AAA  4865A  *«  *  *  S890l 

S-ShAOOW 


SAIIPlE-  soil 
d  70* 


ILLUMKATIGK:  NATURAL  LIGHT 
$  0* 


FIG.  182  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 
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polarization  scale 

•  •  •  *hjT£  light  o  O  O  3970i  AAA  4865A  «  *  »  5B90l 

S-S*aDD» 

Zixmi.  SOIL  nuABUJiQN:  natural  usht 

S  7 5*  §  0* 


FIG.  183.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 
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06  185  POLAR  DiAGRAy  90MN6  AZBfiTTHAL  mRU 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


POLARIZATION  SCALE 


•  •  •  WHITE  LIGHT  O  O  O  3970A  AAA  4865A  *  *  *  5890& 

S- SHADOW 

SAMPLE :  SOIL  ILLUMINATION:  NATURAL  LIGHT 

0:10*  £53* 

FIG.  186  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pjfr)  =  4.62  +  1 .32  cos®  +  0.56  cos  2®  -  0.45  cos  3®  +  0.52  cos 4®  -  0.47  cos 5® 
+  0.58  cos6®  +  0.16  sin®  -  0.01  sin 2®  +  0.07  sin 3®  -  0.04  sin 4®  +  0.01  sin5® 
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POLARIZATION  SCALE 

•  •  •  WHITE  JGHT  o  O  O  3970i  AAA  4865A  *  *  *  5890X 

S- SHADOW 


SAMPLE:  SOIL 
6: 20* 


ILLUMINATION:  NATURAL  LIGHT 
$.53* 


FIG.  187  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


P(tc)  ~  4.69  +  3.32  ccs o  -  0. 19  ccs  2o  +  0.02  cos  3©-  0.09  cos4<$  ~  0.C3  cos5 tp 
-  0.02  cos 6c  +  0.05  sino  -  0.01  sin2o  ~  0.03  sin3o  -  0.04  s'n4©  +  0.02  sin5o 


•POLARIZATION  SCALE 


•  •  •  WHITE  LIGHT  O  O  O  3970a  AAA  4B65A  *  a  I  5890& 

S- SHADOW 

SAMPLE:S0IL  illumination: natural  light 

9-  30*  53- 

FIG.  168  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

P (fp)  -  5.04  +  4.65  coso  -  0.44  cos  2©  +  0.28  cos3p  +  0.01  cos  4©  ~  0.02  cos5p 
+  0.08  cos6p  +  0.17  sin©  +  0.10  sin 2©  +  0.07  sin 3©  +  0.04  sin 4©  +  0.08  sin 5© 
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■  POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  O  O  O  3970X  AAA  4865A  *  *  *  5830X 

S-SH4D0W 

SAMPLE -SOIL  ILLUMINATION:  NATURAL  LIGHT 

0:40*  (jj:  53* 

FIG.  189  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

P(o)  =  5.58  +  5.04  coso  ~  0.33  cos2o  +  0.07  cos3p  +  0.25  cos4p  ~  0.06  cos5o 
+  0.12  cos +  0.21  sinp  “  0.06  sin2p  -  0.43  sin3p  -  0.03  sin4p  +  0.01  sin5o 
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POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  o  O  O  3970i  4865A  *  *  *  5890X 

S-SHADG  » 


SAMPLE:  SOIL 
Q:  50* 


ILLUMMATKM: NATURAL  LIGHT 
$53» 


FIG.  190  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfe>)  =  6*23  +  4.99  cos?  -  0-76  cos  2?  -  0.04  cos 3?  +  0.14  cos4o  ~  0.15  cos 5? 
+  0.17  cos 6?  +  0.06  sin?  +  0.C4  sin2?  -  0.02  sin3?  -  0.04  sin 4?  -  0.03  sin 5? 
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POLARlZiTlON  SC«Li 


•  •  •  WHITE  LIGHT  O  O  O  3970A  AAA  4Sf5A  *  *  *  5S904 

S-SHiDG* 


SAMPLE.  SOIL 
0  60* 


!LLU«SATlOfi  NATURAL  LIGHT 
ae53* 


FIG.  191  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


Pfa)  =  6.35  +  4.80  coso  “  1  -07  cos  2o  "  0.23  co$3o  +  0.30  cos4o  +  0.02  co$5o 
+  0.03  cos6o  +  0.03  sino  +  0.14  sin  2©  +  0.07  sin 3©  -  0.20  sin4©  +  C.20  sin 5© 


33 G°00 


30*00 


$  =  270*03 


(5  =  90*00 


210*00 


60*00 


6=180*00' 

g?%3s _ . _ «sna 

POLARIZATION  SCALE 

«  •  •  WHITE  LIGHT  O  O  O  3970a  A  i  A  43S5a  *  »  <  5S50A 

S-SHiDCW 


SiVSPLE.  SOIL 


!LL!jy«ATiC?i  NATURAL  LIGHT 
53* 


FIG.  192  POLAR  PIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfc)  =  6.38  +  3.85  cos©  -  1 .76  cos2o  +  0.10  cos3o  +  0.09  cos4o  -  0.05  cos5o 
+  0.37  cos6o  +  0.12  sin©  +  0.16  sin2o  +  0.17  sin3o  -  0.07  sin 4©  -  0.11  sin5o 
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FIG  193  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


Pfe)  =  6.33  +  3.71  r-oso  ~  2.09  cos  2o  ~  0.02  cos3o  •  0.22  co$4o  +  0.07  cos ;"r> 
+  0.50  cos6o  +  0.36  sine  +  0.10  sin2o  +  0.10  sin3o  ~  0.08  sin4o  ~  0.10  sir*  5# 
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RG  195  POLAR  DRGRAM  SIOfc^G  AZBftJTHAL  \ARIATIGN 
OF  THE  POLARiZATiO^  CF  REFLECTED  USIT 
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POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  O  O  O  3970U  AAA  4865A  x  x  x  5890X 

S- SHADOW 


SAMPLE:  SOIL 

9 : 10* 


illumination:  natural  light 
^78°  30’ 


FIG.  196  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

P (fp)  =  7.88  +  1 .34  coso  “  0.06  cos2p  +  0.02  cos 3 <p  l  0.02  cos4p  -  0.16  cos 5<p 
+  0.02  cos6o  ~  0.03  sir»o  +  0.13  sin2p  “  0.03  sin3p  +  0.01  sin4o  ~  0.15  sln5p 
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POLARIZATION  SCALE 


•  •  •  WHITE  LI6HT  o  O  o  3970 1  AAA  4865A  *  *  *  5890X 

S-SHADOW 


SAMPLE:  SOIL 

9: 20* 


ILLUMINATION: NATURAL  LIGHT 
9j  78*  30' 


FIG.  197  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfo)  =  7.  69  +  2.04  coso  ~  0.92  cos2o  +  0.05  cos3o  ~  0.55  cos4o  ~  0.50  cos5o 
-  0.08  cos6o  +  0.27  sintp  +  0.12  sin2o  +  0.03  sin3o  ~  0.06  sin 4®  -  0.00  sin5o 
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POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  O  O  O  3970 1  AAA  4865A  *  *  *  5890& 

S- SHADOW 

SAMPLE:  SOIL  ILLUMINATION:  NATURAL  LIGHT 

Q:  30*  9<  78*  30' 

FIG.  198  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

P$p)  =  6.96  +  3.24  cos <p  -  0.52  cos  2 p  +  0.25  cos 3 o  -  0.18  cos 4<p  -  0.08  cos5(/j 
-  0.22  cos6<p  -  0.30  sin0  -  0.09  sin2<p  -  0.13  sin3<o  -  0.09  sin4<o  -  0.08  sin5<p 


FIG.  199  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


Pfy>)  =  6.82  +  3.78  cos©  -  1 .38  cos  2©  +  0.18  cos  3©  +  0.05  cos 4©  +  0.09  cos 5tp 
-  0.09  cos6©  -  0.08  sin©  +  0.09  sin2©  +  0.00  sin 3©  -  0.09  sin 4©  -  0.02  sin 5© 
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POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  O  O  O  3970&  AAA  4865A  *  *  *  5890& 

S- SHADOW 


SAMPLE:  SOIL 
6:50° 


ILLUMINATION:  NATURAL  LIGHT 
8. 78*  30' 


FIG.  200  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

P^o)  =  6.32  +  3.57  co5«>-  2.28  cos2©  +  0.18  cos3©-  0.08  cos  4©  +U.T5  cos 5© 
-  0.15  cos6p  -  0.22  sinp  -  0.05  sin  2©  ~  0.10  sin  3©  -  0.08  s:n4©  -  0.08  sin 5© 


POLARIZATION  SCALE 


•  •  •  WHITE  LIGHT  O  O  O  3970 1  AAA  4865A  *  *  K  5890& 

S-SHADOW 


SAMPLE:  SOIL 
0:60 • 


ILLUMINATION:  NATURAL  LIGHT 
$./8*30* 


FIG. 201  POLAR  DIAGRAM  SHOWING  AZ.MUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfe)  =  5  .86  +  3.07  cos (p  -  2.58  cos2o  -0.12  cos  3 (p  -  0.22  cos  -  0.05  cos5g> 
-  0.15  cos6q)  +0.05  sin#  -  0.16  sin2o  ~  0.13  sin3$  -  0 .02  sin 4©  -  0.09  sln5<o 


POLARIZATION  SCALE 


•  •  •  WHITE  LIGHT  O  O  O  3970A  AAA  4865A  x  *  *  5890A 

S- SHADOW 


SAMPLE.  SOIL 
9  70* 


ILLUMINATION:  NATURAL  LIGHT 
§  78*30' 


FIG.  202  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

P (p)  =  5.71  +  1 .82  coso  -  3.20  cos  2o  ~  0.25  cos 3q  +  0.07  cos 4o  -  0.32  cos5o 
+  0.60  cos6o  +  0.46  sin©  ~  0.23  sin2o  “  0.22  sin3o  +  0.17  sin4o  "  0.12  sin5o 


Oi%)i — . _ .  IOf%J 

POLARIZATION  SCALE 


•  •  •WHITE  LIGHT  o  O  O  39705  AAA  4865A  «  *  «  5890* 

S- SHADOW 


SAMPLE  SOIL 
9  75* 


ILLUMINATION:  NATURAL  U6HT 
£  78*30* 


FIG.  203  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

P (fl)  =  5. 12  +  1.82  cos®  -  2. 77  cos 2o  -  0. 92  cos3o+  0.30  cos4o  -  0. 15  cos5o 
-  0.22  cos6o  ~  0.29  sino  -  0.09  sin 2o  +  0.17sin3o  -  0.08sin4o  +  0.06  sin5o 
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<f>  =  I80°00' 

01%)  i _ I _ iWOU 

POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  O  O  O  3970^  AAA  4865A  *  *  *  5890A 

S- SHADOW 


sample:  SOIL 
9: 80* 


ILLUMINATION: NATURAL  LIGHT 
$  78*30' 


FIG.204  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfc>)  =  5.38  +  0.62  coso  -  3.32  cos  2©  +  0. 10  cos  3©  -  0.02  cos  4©  -  0.47  cos 5© 
+0.03  cos6©  -  0.39  sin©  -  0.30  sin  2©  -  0.13  sin  3©  -  0.28  sin 4©  -  0.39  sin 5© 


POLARIZATION  SCALE 


•  •  •  WHITE  LIGHT  O  O  O  39?oX  AAA  486SA  *  *  *  5890t 

S-SHAOOW 

SAMPLE:  SOIL  ILLUMINATION:  POLARIZED  LIGHT  — 


B.  K>* 


$  0* 


FIG.  205.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

?(p)  -  26.36  -  0.40  coso  ~  0.02  cos  2o  +  0.00  cos3o  +  0.22  cos4o  -  0.10  cos5o 
+0.08  co$6o  -  0.17  sin©  -  0.06  sin  2©  -  0.05  sin 3©  -  0.06  sin4©  -  0.23  sin5© 


<j>=VOO' 


A1  A 


/Lt/L 


4>=\bqtoo' 


onuu_i_j20flu 
POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  O  O  O  3970&  AAA  4865*  *  i  *  5690l 

S-SHAOO* 

sample:  soil  illumination:  POLARIZED  LIGHT— 

B  .  XT  n  <r 

FIG.  206.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfc>)  =  23.27  *  0.01  ccj©  -  0.63  cos  2©  -  0.30  cos  3©  +  0.53  cos  4©  +  0.11  cos 5© 
■  0.27  cos 6©  -  0.04  sin©  ~  0.32  sin  2©  -  0.10  sin3©  -  1 .41  sin 4©  -  0.16  sin5© 
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PGLaaziTSw  S£sa£ 


•  ••nclt  L&il  OOO  J37d!  **A4Ms£  tliJD gt 

S-y^OO* 

Siam*,  soil  siiOMiC^jr.  touuszes  man— — 

9  30-  $  0* 

FIG-  207.  POLAR  DIAGRAM  SW3  ASMifFHAL  Wmim 
OF  THE  POLARIZATION  OF  REFLECTED  LOT 


Pfcs)  =  20.72  -  0.14  coso  ■*■  1  -39  ccs 2c  *  0-00  cos 3c  *  0.41  css 4c  -  0-06  css 5c 
-  0.03  cos6o  +  0.10  sine  *  0.10  sirs  2<j  -  0- 13  sirs 3c  —  0-16  sin 4c  *  O.CB  $is5c 


POLARIZATION  SCALE 


•  •  •  WHITE  LIGHT  O  O  O  3970!  AAA  4865 X'  *  *»  5890& 

$• SHADOW 

SAMPLE: SOIL  ILLUMINATION:  POLARIZED  LIGHT*— 

9  :  AO*  g  0* 

FIG.  208.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

p(f£)  =  18.61  -  0.45  coso  +  2.51  cos  2o  -  0.18  cos3o  +  0.54  cos4o  +  0.13  cos5o 

+  0.08  cos6o  +  0.01  sino  -  0.22  sin  2o  +  0.03  sin3p  +  0.16  sin  4 <p  -  0.08  sin5o 


MBS 


330#00' 


30*00 


2l0°00' 


150*00' 


POLARIZATION  SCALE 

•  •  •WHITE  LIGHT  0  0  0  3970!  A  A  A  4865A  «  *  «  5890i 

$- SHADOW 


SAMPLE:  SOIL 
9:  50* 


ILLUMINATION:  POLARIZED  LIGHT  — 
$0* 


FIG.  209.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfc>)  =  13.10  +  0.10  coso  +  6.54  cos  2o  +  0.05  cos3o  +  2.58  cos4o  +  0.05  cos5p 
-  1 .63  cos6o  “  0.23  sin<p  -  1 .17  sin  2o  ~  0.08  sin3o  ~  0.97  sin4o  +  0.20  sin5o 


POLARIZATION  SCALE 


•  •  •  WHITE  LIGHT  O  O  O  3970!  AAA  4865A  *  *  *  5890& 

S- SHADOW 

SAMPLE.  SOIL  ILLUMINATION:  POLARIZED  LIGHT— 

9.  60*  $  0° 

FIG.  210.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

m=  13.48  -  0.07  coso  +  5.05  cos  2o  ~  0.13  cos 3 <o  +  1 .80  cos4o  “  0.04  cos5o 
-  0.60  cos6o  ~0.14  sino  -  0.58  sin  2o  “  0. 13  sin3<n“  0.38  sin4o  +  0.06  sin  5o 


o<%)i — i_ i2onu 
POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  O  O  O  3970X  AAA  4865A  «  «  *  S890l 

S- SHADOW 

SAMPLE,  soil  ILLUMINATION:  polarized  light— 

6  :  TO*  $0* 

FIG.  211.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

P(a)  =  12.93  -  0.06  cos©  +  6.69  cos  2©  +  0.27  cos  3©  +  2.54  cos 4©  -  0.20  cos 5© 
-1.13  cos 6©  -  0.1 1  sin©  -  1.11  sin  2©  -  0.43  sin  3©  -  0.59  sin  4©  +  0.12  sin  5© 


POLARIZATION  SCALE 


•  •  •WHITE  LIGHT  O  O  039701  A1A4KSI  »  «  «  5890X 

$- SHADOW 

SAMPLE:  SOIL  UlUMtNATKJN:  POLARIZED  LIGHT  — 

0:75*  $0* 

FIG.  2 12.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

=  12.54  -  0.06  ccs©  +  7.47  cos  2©  +  0.27  cos 3©  +  3.28  cos 4©  -  0.15  cos5© 
-  2.08  cos6©  +  0.01  sin©  -  1 .47  sin  2©  -  0.04  sin 3©  -  0.98  sin 4©  +  0.04  sin 5© 


oa&  -«  >20m 

POL*ft?2flTlO>i  SCALE 

•  •  AWHIIE  LK5HT  o  O  O  3970*  A  A  *  4865A  »  «  ■  5890 1 

S-ShADO* 

SAMPLE.  SOIL  IlLUMtJiATKW.  POLARIZED  U6HT— 

B  80*  £  0* 

FIG.  2 1 3.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfc>)=  12.71  -  0.20  coso  +  7.90  cos  2©  +  0.53  cos 3©  +  3.60  cos4o  -  0.34  cos5© 
-  2.22  cos 6©  *  0.20  sin©  -  1.86  sin  2©  -  O.C5sin3©  -  0.65  sin 4o  -  0.37  sin 5© 


POLARIZATION  SCALE 


•  •  •WHITE  LIGHT 

SAMPLE:  SOIL 

B(r 


OOO  3970 1  AAA  4865A  *  *  *  5850A 

S- SHADOW 


ILLUME  AT K5fT. POLARIZED  LIGHT 

4-53* 


FIG.2I4  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


4>=(?Q0' 


4  =  18  0°00* 


c^i-j _ 1 20  no 

POLARIZATION  SCALE 


•  •  •  WHITE  LIGHT  O  O  O  3970A  A  A  A  4S65A  *  *  *  SS90A 

S-SHADO* 

SAVPlE  -  SCSL  ILLUViSJATfOPf  POLARIZED  LIGHT— 

8  tr  q.  53- 

FIG  215  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


90=00' 


Pfo)  -  2D. 5  +  1.16  coso  *  0.51  cos2o  ~  0-05  cos 3o- 0.01  cos 4o  +  0.04  cos 5o 
+  0.G3  co;6c  -  0.20  slno  +  0.01  sin  2o  ~  0.03  sin3o  ~  0.04  sin  4o  -  0.18  sin 5o 


•  POLARIZATION  SCALE 


•  •  •WHITE  LIGHT  O  O  O  397o!  AAA  4865A  *  *  *  5690& 

$- SHADOW 

SAMPLE: SOIL  ILLUMINATION:  POLARIZED  LIGHT-*— ► 

0:20*  $53* 

FIG.  216  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfe)  =  19.58  +  2.08  coso  +  2.04  cos  2©  +  0.38  cos  3©  +  0.39  cos  4p  +  0.32  cos  5© 
+  3.17  cos6p  -  0.36  sinp  -  0.16  sin2p  +  0.42  sin 3©  -  0.44  sin 4©  +  0.28  $in5© 


POLARIZATION  SCALE 


•  •  •  WHITE  LIGHT  O  O  O  397oi  AAA  4865A  x  x  x  5890l 

S- SHADOW 

SAMPLE:  SOIL  ILLUMINATION: POLARIZED  LIGHT-*-*- 

0-  30*  £  53* 

FIG.  2 17  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfe>)  =  19.8  +  3.15  coso  +  3.52  cos2o  -  0.66  cos  3©-*-  0.20  cos4o  +  0.06  cos5o 
-0.33  cos6©  -1.85  sino  -1.33  sin2o  -  0.03  sin  3©  +  0.49  sin 4©  -  0.03  sin 5© 


<Wi 


(f>=  0°00' 


^  =  180"00‘ 

(X%li — > — »20(%} 
POLARIZATION  SCALE 


•  •  •WHITE  LIGHT  O  O  O  3970$  A  A  A  4865A  *  *  *  5890X 

S- SHADOW 

SAMPLE:  SOt  ILLUMINATION:  POLARIZED  LIGHT**— ♦ 

0:40* 

FIG.  2 18  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfe>)=  18.21  +  2.49  cosp  + 6.83  cos  2p  + 0.23  cos3e>  + 0.12  cos4p“  0.08  cos5o 
+  C.98  cos6p  ”  0.49  sinp  +  0.00  sin  2o  -  0.05  sin3p  -  0.26  sin  4p  -  0.35  sm5© 


30*00 


#=0W 


$  =  27Q*Gtf 


\V 


210*00? 


V' 


^=so*oo* 


_ ,SSfe 

5€US2iIC%-  xiu 

•  •  •*5fiT£  UGH*  O  O  0331$!  411^1  X  *  «  S90l 

$-5030* 


SS»»£.S0a. 
g  53* 


SilJMtfJiQr  *GUKIZ3>  L?*!fr* 


RG  2B  POLAR  DIAQiAM  Smtm  mW  MRIATKM 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

py=  17.07  -5-  2.44  case  *  9.33  c»2o  ■*■  2.15  cas3©  ~  0.43  css 4©  ^  0.53  css5© 
*  0.43  cos 6c  ■*■  0.56  sine  -  0.46  sin  2c  ~  0.08  sin 3c  *  0.1!  sin 4©  ^  0.13  ssiiC 


■POLARIZATION  SCALE 


•  •  •  WHITE  LIGHT  O  O  O  3970&  AAA  4865A  *  *  *  589 oX 

S- SHADOW 

SAMPLE: SOIL  ILLUMINATION: POLARIZED  LIGHT*—* 

6: 60*  $53* 

FIG.  2 20  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfo)  =  16.43  +  3.16  cos (p  +  11.80  cos  2<p  +  3.05  cos3<p  +  0.32  cos4 <p  -  0.51  cos 5(p 
+  0.30  cos 6^  ~  0.80  ';‘fi (p  +  0.61  sin^p  ■  0.48  sin  3p  +  0.23  sin  4 +  0. 21  sin  5<p 


•POLARIZATION  SCALE 


•  •  •  WHITE  LIGHT  O  O  O  3970&  AAA  4865A  *  *  *  5890& 

S- SHADOW 

SAMPLE'.  SOIL  ILLUMINATION: POLARIZED  LIGHT-*— ► 

0:70*  Q.  53* 

FIG.22I  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

m=  16.4?  +  4.87  c rro  +  12.48  cos  2 o  +  3.62  cos3<o  +  1 .23  cos4<o  -  0.59  cos  5® 
-  0.02  cos6 <p  -  0.18  sin^  -  0.40  sin2o  ~  0.60  sin3p  +  0.09  sin  4#  +  0.33  sin5<p 
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</>=0°00' 


<f>  =  I80°00' 


Ot%)i _ I _ |20C%) 

POLARIZATION  SCALE 

•  •  •WHITE  LIGHT  OOO  3970X  AAA  4865A  *  *  *  5890X 

S-SHAOOW 

SAMPLE;  SOIL  ILLUMINATION:  POLARIZED  LIGHT-*-— 

9:  75*  53* 

FIG.  222  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


Pfy>)  =  16.94  +  6.09  cos©  +  12.61  cos  2 <p  +  3.82  cos3p  +  1 .61  cos4©  -  0.61  cos  5© 
-  0.32  cos 6(p  ~  0.29  sin#  -  0.27  sin  2<p  ~  0.40  sin  3©  -  0.19  sin  4©  +  0.09  sin5© 


POLARIZATION  SCALE 


•  •  •  WHITE  LIGHT  O  O  O  3970!  AAA  4865A  «  *  *  589oX 

S-SHADOW 

SAMPLE:  SOIL  ILLUMINATION:  POLARIZED  LIGHT-*—* 

8:  80*  Q.  53* 

FIG.223  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

=  17.83  +  7.83  cos ©  +  12.93  cos  2©  +  3.37  cos3©+  1 .92  cos  4©  ~  0.15  cos 5© 
-  0.67  cos 6©  -  0.06  sin©  -  0.20  sin  2<o  -  0.33  sin 3©  -  0.17  sin 4©  +  0.08  sin5© 


<f>  =  I80°00' 


•  •  •  WHITE  LIGHT  O 

SAMPLE-  SOIL 
0  0* 


Oi%)i _ . _ i  20 (%) 

POLARIZATION  SCALE 

O  O  3970A  AAA  4 865 A  *  *  *  5890A 
S- Sn ADO A 


ILLUMINATION:  POLARIZED  LIGHT— 
9  78*30’ 


FIG  224  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


p  fc>)  =  23.18  +  2.47  cosp  +  0.53  cos  2p  +  0.05  cos  3o~  0.03  cos4p  -  0.27  cos 5 p 
-  0.07  cos6p  -  0.73  slop  +  0.39  sin  2p  +  0.05  sin3p  +  0.79  sin4p  -  0.27  sin5p 


P 4p)  =  23.98  +  3.91  coso  +  1  *05  cos  2p  +  0.57  cos3p  +  0.35  cos4o~  0.08  cos5o 
+  0.30  co$6 o  -  0.38  sinp  ~  0.15  sin2p  -  0.50  sin3p  +  0.49  sin4p  -  0.02  sin5p 


CK*%]< _ _ 

POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  O  O  O  3970A  A  A  A  4865A  *  *  *  589oS 

S- SHADOW 

SAMPLE-  SOIL  ILLUMINATION:  POLARIZED  LIGHT 

0.30*  6  78*30' 

9 

FIG  227  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


Pfci  =  22.88  +  5.76  coso  +  2.78  cos2o  +  0.02  cos 3©  +  0.54  cos 4o  +  0.34  cos5<p 
+  0.40  cos6p  0.06  sinp  +  0.56  sin2p  -  0.95  sin3p  -  0.79  sin4o  ~  0.76  sin5p 


POLARIZATION  SCALE 


•  •  •WHITE  LIGHT  O  O  O  3970S  AAA  4865A  *  *  *  5B90& 

s- shadow 

SAMPLE:  SOIL  ILLUMINATION:  POLARIZEO  LIGHT ■*-»■ 

9-  50*  78*30* 

FIG.229  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

?(p)  ~  20.44  +  8.89  cosp  +  10.59  cos2o  +  0.20  cos3p  +  0.01  cos4p  +  1.11  ccs5p 
+  1 .12  cus6q  -  1 .29  sino  +  0.10  sin  2©  -  0.98  sin  3©  ~  0.13  sin  4©  +  0.31  sin5© 
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(f>  =  i80°00' 
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POLARIZATION  SCALE 

•  •  WHITE  LIGHT  O  O  O  ZS70i  AAA  4665A  *  *  «  5890S 

S- SHADOW 


SAMPLE:  SOIL 

9-  60* 


ILLUMINATION:  POLARIZED  LIGHT 
$  78*30* 


FIG.  230  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


Pfe>  =  19.24  +  10.79  cos <9  +  15.30  cos 2q  +  0.70  cos3p  -  0.68  cos4o  +  1  -16  cosSo 
+  2.85  cos6<o  -  0.25  sine  -  0.29  sin2o  ~  0.28  sin3o  -  0.26  sin 4c  ~  0.63  sin5© 


330°00‘ 


30°00 


2I0°00‘ 


I50°00 


POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  COO  397uA  AAA  4865A  *  *  x  5890& 

S- SHADOW 


SAMPLE:  SOIL 

9.  75* 


ILLUMINATION:  POLARIZED  LIGHT- 
(fc  78*  30' 


FIG.232  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

P{p)  =  23.44  +  14.99  cos <p  +  18.82  cos  2 (p  +  3.33  cos3</>  +  3.53  cos4<o+  0.93  cos5<p 
+  0.92  cos6<p  +  1  96  sin<p  -  0.03  sin2<p  +  0.28  sir.3(p  +  0.06  sir>4<p  +  0.20  sin 50 


POLARIZATION  SCALE 


•  •  •  WHITE  LIGHT  O  O  O  3970Z  AAA  ABbst  *  *  »  5890X 

S- SHADOW 

SAMPLE: SOIL  ILLUMINATION: POLARIZED  LIGHT-*— « 

B. 80*  $  78*30' 

FIG.233  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfy>)  =  26.24  +  16.34  cos<o  +  19.53  cos2co  +  3.47  cos3o  +  2.27  cos4(p  +1.10  cos 5- 
+  1 .38  eo$6u  +  0.59  stop  -  0.90  sin2co  -  0.75  sin3q>  -  0.02  sin4<p  «■  0.01  sin  5<p 
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<f>  =  270*00' 


240*00 


60*00' 


<f>=9croo' 


120*00* 


(j)  =  180*00* 

<X%1i — i — »20t%) 

•POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  O  O  O  3970?  AAA  4865?  «  *  *  5890? 

$- SHADOW 


SAMPLE:  SOIL 
0:  10* 


ILLUMINATION:  POLARIZED  LIGHT  J 

4  0- 


FIG.  234.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


Pfc)  =  26.45  +  0.02  cos <p  +  0.14  cos2<p  -  0.07  cos3p  +  0.12  cos4^o  “  **•  0  cos5o 
-  0.03  cos6<£>  +  0. 14  sin<p  +  0.33  sin  2<p  +  0.07  sin 3<o  -  0.04  sin4<o  -  0.07  sin 5© 


POLARIZATION  SCALE 


•  •  •  WHITE  LIGHT  O  O  O  3970 1  AAA  4865A  *  *  *  5890X 

S- SHADOW 

SAMPLE:  SOIL  ILLUMINATION:  POLARIZED  LIGHT  j 

B.  20*  0* 

FIG.  235.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

m  =  23.18  +  0.05  coso  “  0.76  cos2o  +  0.18  cos3o  +  0.59  cos4o-  0.02  cos5o 
-0.13  cos 6(0  -0.14  sino  +  0. 13  sin  2<a  +  0.15  sin3o+  0.05  sin4o  -  0.02  sin5o 


POLARIZATION  SCALE 


9mm  WHITE  LIGHT  OOO  39701  AAA  4865A  *  *  *  5890X 

S- SHADOW 

SAMPLE:  SOIL  ILLUMINATION:  POLARIZED  LIGHT  J 

9.  30*  0* 

FIG.  236.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

i 

Pfc>}=  20.62  -  0.08  cos©  -  1 .53  co$2<p  +  0.05  cos3<p  +  0.31  cos4o  +  0.11  cos5a 
+  0.00  ccs6o  -  0.10  sin©  +  0.39  sin2<p  -  0.05sin3p  -  0.27  sinAifi  +  0.10  sin 
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POLARIZATION  SCALE 


•  •  •  WHITE  LIGHT  O  O  O  397oX  AAA  4865A  *  *  *  5890X 

S-ShAGjA 

SAMPLE:  SOIL  ILLUKINATiW:  POURIZED  Llfii.T  | 

9  40*  £  o» 

FIG.  237.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLAR, ZATION  OF  REFLECTED  LIGHT 

Pfcj)=  18.48  -  0.15  coso  ~  2.57  cos2o  +  0.18  cos3o+  0.37  cos4<p  -  0.08  cos5o 
+  0.33  co$6o  “  0.05  sino  +  0.58  stn2o  ~  0.02  sin3o  +  0.17  sin  4(0+  0.18  sin5o 
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•  •  •WHITE  LIGHT  OOO  3970!  AAA  «8$5A  *  *  *  5890X 

S- SHADOW 

SAMPLE.  SOIL  ILLUMINATION:  POLARIZED  LIGHT  f 

0:  50*  Q.  0* 

FIG.  238.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  CF  REFLECTED  LIGHT 


15.65  +  0.60  coso  ~  3.27  cos  2©  ~  1  *42  cos  3©  t  1 .60  cos  4©  +  0.66  co$5© 
-  1 .07  cos 6 ©  +  1 .09  sin©  ~  0.61  sin  2©  -  0.08  sin3©+  0.89  sin 4©  -  0.92  sin  5© 


POLARIZATION  SCALE 
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S- SHADOW 

SAMPLE:  SOIL  ILLUMINATION:  POLARIZED  LIGHT  J 

8  60*  0* 

FIG.  239.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfc*  =  13.95  +  0.06  cos©-  4.07  cos2©  -  0.13  cos 3©  +  0.65  cos 4©  -  0.08  cos5© 
+  1 .43  cos6©  +  1 .06  sin©  +  0.66  sin  2©  -  1.11  sin 3©  -  0.58  sin 4©  +  0.92  sin5© 
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S-SHADOW 

SAMPLE:  SOIL  ILLUMINATION:  POLARIZED  LIGHT  t 

9:  70*  $  0* 

FIG.  240.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


Pfe)  =  13.07-0.15  coso  -  6.72  cos  2o  +  0.08  cos3o  +  2.61  cos4o  +  0.14  cos  5o 
+  1 .52  cos6o  “  0.08  sino  +  1 .08  sin2o  ~  0.22  sin3o  -  0.56  sin4o  +  0.01  sin5o 
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POLARIZATION  SCALE 

•  •  #WHITE  LIGHT  O  O  O  3970I  A  A  A  486SA  *  *  »  5890l 

S-SHADOW 

SAMPLE:  SOIL  ILLUMINATION:  POLARIZED  U6HT  ] 

9  75'  $  O* 

FIG.  241.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


P(p)  -  13.22  +  0.71  coso  ~  6.91  cos  2o  +  0.20  cos3o  +  2.69  cos  4o  -  0.96  cos5© 
+  1.10  cos6©  “  0.63  sino  *  0.30  sin  2©  ~  1  -10  sin  3©  -  2.04  sin  4©  -  0.54  sin  5© 
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POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  O  O  O  3970X  AAA  4865A  *  »  *  5890S 

$ - SHADOW 


SAMPLE,  soil 

9  80* 


ILLUMINATION:  POLARIZED  LIGHT  J 


FIG.  242.  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfe>)  =  12.79  -  1 .0?  coso  -  8.05  cos  2p  +  0.40  cos3o  +  3.38  cos4p  +  0.2?  cosSo 
+  2.95  cos6o  +  0.04  sinp  +  1 .59  sin  2p  -  0.98  s>r>3o  *  C.03  sin  4©  -  0.77  sin5o 
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FIG  243  PC/- AH  DIAGRAM  S«B  AZIMUTHAL  WR1ATI0N 
OF  THE  POLARIZATION  CF  REFLECTED  LIGHT 
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POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  O  O  O  3970?.  AAA  4865A  *  *  *  5890X 

S- SHADOW 


SAMPLE:  SOIL 
9: 10° 


ILLUMINATION:  POLARIZED  LIGHT 
9-  53* 
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FIG. 244  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


P*0>  =  12.33  -  1.94  cos 0  +  0.05  cos  2 <p  +  0.07  cos  30  -  0.08  cos  40  -  0.03  cos 50 
+  0.20  cos6 0  -  0.29  s;n0  -  0.06  sin  20-0.13  sin30-  0.06  sin 4©  +  0.06  sin 5© 
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POLARIZATION  SCALE 

•  •  •  WHITE  LIGHT  O  O  O  3970I  AAA  4865A  *  *  *  5890& 

S- SHADOW 

SAMPLE: SOIL  ILLUMINATION:  POLARIZED  LIGHT t 

B:  20*  B,  53°  * 

FIG.245  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfc>)=  12.02  -  3.99  cosco  +  0.97  cos 2o  + 0.37  cos3<j5  +  0.T5  cos4o  +  0'.0F'cos5<t 
+  0.22  cos6,o  -  0.23  sin<o  -  0.20  sin  2q  -  0.12  sin  3©  f  0.06  sin  4(0  -  0.08  sin  5© 
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•  •  •  WHITE  LIGHT  O  O  o  3970?.  AAA  4BG5A  *  *  *  5890& 

S- SHADOW 


SAMPLE:  SOIL 
0: 30- 


ILLUMINATION:  POLARIZED  LIGHT! 
$  53* 


FIG.  246  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


Pfcs)  =  1 2.20  -  6.08  cos©  +  ^-09  cos  2o  +  1  *25  cos3o  +  0.58  cos4o  ~  0.36  cos5o 
-  0.23  cos6o  +  0.05  sino  ”  0. 10  sin  2o  +  0.02  sin 3o  +  0.01  sir  4o  +  0.09  sin5o 
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POLARIZATION  SCALE 


•  •  •  WHITE  LIGHT  OOO  3970 1  AAA  4865A  x  x  x  5890A 

s- shadow 

SAMPLE-  SOIL  ILLUMINATION;  POLARIZED  LIGHT  t 

0  4 O’  Q  53* 

o 

FiG  247  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfp)  =  12.13  -  7.73  coso  +  2.16  cos  2o  *  2.27  cos  3o  *  1  -64  cos  4o  +  0.27  cos5o 
-  0.07  cos6o  “  0.25  sino  +  0.46  s.:> ?«■  -  J.66  sin3o  ~  1  *07  sin4<s  +  0.24  sin5o 


POLARIZATION  SCALE 


4  •  •  WHITE  LIGHT  O  O  O  3970i  AAA  4865A  *  *  *  5890X 

s- SHADOW 

SAMPLE  SOIL  ILLUMINATION:  POLARIZED  LIGHt| 

Q:  50* 

FIG.  248  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfc}  =  13.S9  -  7.16  cos®  +  1-75  cos 2®  +  2-52  cos 3®  +  1-73  cos 4®  +  0.84  cos 5® 
-  0.84  cos6®  +  0.99  sin®  +  0.23  sin  2®  +  0.63  sin  3®  -  0.60  sin  4®  -  0.37  «in5o 
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POLARIZATION  SCALE 

•  WHITE  LIGHT  O  O  O  3970 1  AAA  4865A  *  *  *  5890A 

S- SHADOW 


SAMPLE- SOIL 
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ILLUMINATION:  POLARIZED  LIGHT  t 
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FIG  249  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfa)  =  14.52  -  4.83  coso  +  1 .39  cos  2o  ^  2.20  cos3o  ^  3.69  cos4o  +  0.86  cos5o 
+  0.42  cos6o  +  0.78  sino  +  0.45  sin  2o  ~  0.47  sin3o  ~  0.42  sin  4a  _  0.20  sin5o 
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POLARIZATION  SCALE 


•  •  •WHITE  LIGHT  O  O  O  39?oX  AAA  4865A  *  *  *  5890& 

S- SHADOW 


SAMPLE.  SOIL 
Q:  70* 


ILLUMINATION:  POLARIZED  LIGHT 
$53* 


FIG  250  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


Pfcs)  =  19.58  -  0.88  coso  *  1  -51  cos2o  +  1  -27  cos 3o  +  2.06  cos4o4  0.31  cos5c 
+  0.73  cos6o  +  0.01  sino  ~  0.03  sin2o  ~  0.^)  sin3o  0.29  sin4o  +  0.33  sin5o 
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POLARIZATION  SCALE 

•  •  •WHITE  LIGHT  O  O  O  39701  AAA  4B65A  *  *  *  5890X 

S- Si  ADC W 


SAMPLE.  SOIL 
S;75* 


ILLUMINATION:  POURlZED  LIGHT  f 
§53* 


FIG.25I  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfca)  =  21.21  !  .73  coso 1  -15  cos2o  +  1  -37  cos3o  +  2.07  cos4o  *  0.36  cos5c 

-0.85  cos 6c  -  0.54  sine  *  0.49  sin2o  -  0-35  sin  3c  -  0.17  sin4o  “  0.19  sin 5o 
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•  •  •WHITE  UGHT  O  O  O3970l  AAA  *965*  *  *  *  S890l 

S -SHADOW 


SAV=l£  SOIL  U-UKXATiQK:  PCtASiZED  USHt| 

§0*  $  78*30* 

FIG  253  POLAR  DIAGRAM  SHOEING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


9  =  ES0*O0' 


2onj 

?OS.ASl2iT®6B  SCALE 

•  •  •»*3T£  LOiT  O  O  O  33TOI  AAA  43654  *  *  *  53904 

s-SMioe* 

S^VPlE  Sdl  £U*ias4TsOC  POLASlZEO  USHli 
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FIG  254  POLAR  DIAGRAM  SHOWING  A?I?/4JTHAL  VARIATION 
OF  THE  POLARIZATION  Of  REFLECTED  UGH  I 

PJj)  =  8.56  -  0.10  coso  *  0-54  cos2o  ~  0-03  ccs3o-  0.06  cos4o  *  C-51  cos  So 
*  0.02  cos6o  *  1 .24  sino  ~  0-13  sin  2o  ~  0.02  sin3o  -  0.04  sin4o  *  O.QQ  sin  So 
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POLARIZATION  SCALE 

•  •  •WHITE  LIGHT  O  O  O  3970i  A  A  A  4865A  *  *  *  589C l 

S- SHADOW 

SAMPLE:  SOIL  ILLUMINATION:  POLARIZED  LIGHT t 

0:30*  78*30'  * 

FIG.256  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 


Pfc>)  ~  9.84  +  0.16  coup  +  3.89  cos2q)  +  0.88  cos  3©+  0.81  cos4p+0.0I  cos 5 ip 
+  0.18  cost©  -  0*22  sin p  ~  0.42  sin2<0  ~  0.-43  sin3<9  -  0.24  sin4<p  -  0.16  sin5<0 
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POLARIZATION  SCALE 

•  •  •WHITE  LIGHT  O  O  O  3970X  AAA  4665 A  *  *  »  5890X 

S* SHADOW 

SAMPLE- SOU  ILLUMINATION: POLARIZED  LIGHT  J 

0* 0  78*30' 

FIG.  257  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

=  12. 38  +  1.13  cos*  +  5.29  cos2o  +  I  -60  cos3*+  i  ,08  cos  4*  -  0.0?  cos  5* 
-  0.48  coi6<p  +  0.84  sin*  -  0.22  sin  2*  -  0.22  sin  3*  -  0.16  sin  **  ~  0.66  sin 5* 
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•  •  •WHITE  LIGHT  »OC  3970X  AAA  4865A  *  *  *  5890X 

S- SHADOW 

SAMPLE:  SOIL  ILLUMINATION:  POLARIZED  LIGHT! 

Q.xr  (fa  78*  30* 

FIG. 258  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

P (p)  =  17.62  +  3.79  cos©  +  4.36  cos  2©  +  0.73  cos3©+  2.16  cos 4©  +  0.73  co$5© 
-  0.30  cos6©  +  0.34  sin©  -  0.65  sin  2©  +  0.77  sin 3©  +  0.59  sin 4©  -  0.67  sin 5© 


71 


210*00 


150*00' 


POLARiZATiON  SCALE 

•  •  •  WHITE  LIGHT  O  O  O  397oi  AAA  4865A  *  *  *  5890A 

S- SHADOW 


SAMPLE:  SOIL 
8:  GO* 


ILLUMINATION:  POLARIZED  LIGHT  f 
78*  30*  * 


FIG.259  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfe>)=  21 .98  *  6.14  cos©  +  6.46  cos  2 ©  +  1 .57  cos  3©  +  2.22  cos4©  +  0.14  cos  5© 
+  0.18  cos6©  +  1 .81  sin©  +  0.30  sin 2©  +  0.05  sin 3©-  0.19  sin 4©  -  0.71  sin 5© 


POLARIZATION  SCA  E 


•  •  •WHITE  LIGHT  O  O  O  3970X  AAA  %5A  *  *  *  5890& 

S- SHADOW 

SAMPLE:  SOIL  ILLUWNATSOH:  POLARIZED  LIGHT  t 

8:10*  $.78*3Cf 

FIG  260  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pfe)  =  18.78  +  9.52  cosp  +  6.65  cos  2p  +  1.35  cos  3(3+  2.85  cos4p  +  0.18  cos 5co 
+  1 .35  cos6p  +  0.00  sinp  +  0.00  sin  2p  +  0.00  sm3©  +  0.00  sin4p  +  0.00  sin5o 
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POLARIZATION  SCALE 


•  •  •  WHITE  L«HT  O  O  O  3970A  AAA  <965 A  *  *  *  5890l 

S- SHADOW 

SAMPLE. SOL  ILLUMINATION:  POLARIZED  LIGHT  t 

B:  75-  $  78*30’  f 

FIG.  261  POLAR  DIAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

Pip)  =  19.70  +  9.97  coso  +  6.01  cos2o  +  3.15  cos3o  +  3.42  cos4o  +  3.93  cosSo 
+  3.83  cos6o  +  0.10  sin©  -  0.04  sin  2o  ~  0.08  sin  3©  -  0.10  sin 4©  -  C.G8  sin 5© 
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FIG  262  POLAR  VAGRAM  SHOWING  AZIMUTHAL  VARIATION 
OF  THE  POLARIZATION  OF  REFLECTED  LIGHT 

^  =  23.59  +  15.06  cose +  8.92  cds29  +  3.30  c*3o+  2-«  «s4o  +  2.14  cosSo 
+ ,  .08  cos 6^  +  0.20  sine  +  0.14  sin 2c  +  0.08  sin3c  +  0.08  sin4c  +  0.03sin5c 
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FIG.  263.  THE 
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-The  results  of  on  extensive  series  of  measurements  of  the  degree  of 
linear  polarization  of  light  bidirectionally  reflected  by  samples  of  desert  sand, 

white  sand  and  soil  under  various  conditions  of  illumination  ere  presented  in 

graphical  Form.  Measurements  have  been  mode  in  three  spectral  intervals 
(bandwidth  — 150  A)  centered  on  XX  3970,  4865  and  589QA  end  'white  light* 
with  a  simple  rotating  analyzer  type  refleefometer-  Simple  Fourier  series 
representations  have  been  established  for  the  azimuthal  dependence  of  the  degn 
of  linear  polarization  of  the  reflected  light  far  ‘white  light'  measurements  - 
results  of  the  corresponding  error  analysis  are  shown  in  an  error  curve- 
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